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UvT^^flB-rstft^Sr-^ir. ^fft^^tb^tbtz 

S>*:5"ME2IT i: ZStSZ £ ZW®. £?Z> 
[0 0 0 1 ] 

Dynt^D" • 7— *x^ + ©RlrK:HU 

ic*ffli$frtnSB£ft. ^M^ofecD-c^^^ dn^tf) 

(1) %w<»%M ri£KBJtgR i scv-r^Dypt'; 

•y- • 7— ^x^^-VJ (Extensible RIS 
C Microprocessor Architec 

ture) SMOS 7 9 8 5 MCF/GBR, *H 
ItfFtnSsgO 7/7 2 7, 058*1) 1 9 9 1 7 B 8 
BttiS. ^BJ#Le T. Nguyentt, iSjctfCin 
tC*fjrr SIWP 5-502153^ («r*sp 6-50 

112 4 . 

(2) mW&ft {7-*T?3 L *±<D&ftm&*MM 
VTzR I SC^^oyDt'vU- • 7— ^x^rJ 

(RISC Microprocessor Arch 
i tec ture with isolated Ar 



(2) 

2 

chitectural Dependencies) 
SMOS 7 9 8 7 MCF/GBR, %m^sfi^M% 
07/726, .744^. 1 99 l¥7^8 BtiilS. % 
W%Le T. Nguyeni, B.Zf-ZtUZlCi&TZft 
mW- 5-5 0 2 1 52^ (#«¥ 6-5 0 2 0 3 4fii 

m . 

(3) %w<d%w im&mvi?7.5 ■ -ty bzmmvtz 

R I SCY-f^P/at7^' 7-+r^ftJ (R I 
SC Microprocessor Archite 
to cture Implementing Multip 
le Ty p e d R e g i s t e r Sets) SMO 
S 7 9 8 8 MCF/GBR/RCC, *ltlr(ilS 
MI07/726, 7 7 3§, 1 9 9 1 ¥7 8 BffiK. 
MfSanj iv Ga r gffi. cntt*tj£T£ 
ItS 5 ? 5 — 502403^ 6-501805*1 

(4) fe?Stf)£^ rjs^h5-;/7£0WtKSI£'r>7U 
/>MfcRI SCv-f ^n^n-fey-* • 7-*x?^ 
> (RISC MicroprocessorArch 

20 itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MC F/G B R/WS W, * 
S&lfttiKfl 0 7 / 7 2 6 , 9 4 2^, 199l¥7fl 
8BLngl. ^WfLe T. Nguyentt, Rt^^n 
ir»«-r 5-5021 54^ («r*¥ 6-50 

2 0 3 5 . 

(5) 3E9J©*# rs/>^'^y^« yj> 
^•n>hn — (Single Chip Pag 
e Printer Controller) SMOS 

30 7 9 9 1 MCF/GBR, *i#fftlill 0 7 / 7 
2 6, 9 2 9^, 1 9 9 1^7^ 8 Bftm, fS9§#D e 
rek J, Lentzi, RZfZ.ft\Z%tfcTZ><&m¥ 
5-502149^ 6 — 5 0 1 5 8 6^ 

*) . 

(6) %W<D&fo m$t<D&m-7a±yy-$:-9-#-hT 

(Microprocessor Architect 
ure Capable of Supporting 
Multiple Heterogeneous P 
40 rocessors) SMOS 7 9 9 2MCF/WM 
B, *Bft tfUBS 0 7 / 7 2 6 , 8 9 3^. 199 1 
¥ 7 E 8 B US®, 5!BJ#D erek J.Lentz 

ft&> Rtf^nicttJE-rsiWFs-s o 2 i 5 m m 

«¥6-5 0 1 1 2 3*§£*S) . 

[0002] *wm&<D&mt*ftmm<D&9cti&(D&m 

tzZKmmtiiimO 7/7 2 7, 0 6 6 *t<DWIffl»cr)K 
t>©T»oT, ysttKBfttfFffiBKD*^* 

so [0 0 0 3] 
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3 

^©KfrttSteA-fr-fe? F • a>fcfi-^ (CISC 
—Complex Instruction Set 
Compu t e r) 7—* ; Tt>3 Lj v htzh<Difi 
cfct3*^b$nfc*i|/h^-tr-y F • n>tTa.-^ 
(RISC — Reduced Instruction 
Set Computer) J-tfJft^lL 
fc&CDSTICfijgLT^-S,. CISC7-+r?ftB 
*g|5#J0*A- h* •> i TT^HfT^-f y ^< > £|H§1 
U U-JJ?-hLTV^Jli:*»»tbT^a. ft*CDA 

^n— F\ x-^-P-H, fftfr3?fi\ 5r-^-Xh7 

[0 0 0 4] CISC/H^7-f>-7-+fmffl 

*tfc«<*#f**^©Hff*«affi*fcttfflfc (s t a 
1 1) $n-5<7)T, t)<^®; , !'fy7^>-Xr-^ 
WDtyt'^^JW^-OJ^T^ (ina 
c t i ve) . T&fr^TKjfE©* £K&-?Tt^&o ft 
t - F ttUfT Xf- S? £il Life 5 

(psr) t"b*«n**fl=3-H • uirxftzmfrti 

t'-^ Mi7"ni/7A^ F U— a<d<£ 
Tftftftar ^5 ^♦♦sWfcffa- F © * £ ic 

[o o o 5] %2<Dmm\t, ^Dy 7 A^X F 'J -A 

(fo^}(D7, F7 • Xr-yta- F • X'r—zslZ&^T^ 
****i!>ft< tt> 1 OC^ffXf-i'Sai/TjfllSS 
«t5CftoTl>S. ^*©*-frSHfT , r«Ktt. XF7 



(3) 

4 

[0006] %3offlM\*. fi3^&ft<Dmnfrt>mz.z> 

mmx-itU < . v -f 9 a 7" a -fe y V i # OA- F •> x 7 

>c0^c§g (s t a t e-o f-mach i ne) 
io £ 3 Bag T a -5. 5HSWC I S C7-f ?D7'Dt7-t)-«) 
A— h'^17 • ir-y->7.^A«, ^(DUff + tC h77 

;p-^>Sr^D-t^-y-tc^fT$-e-^^^$>^. F^y 
^ttffi^nfct*, iff;H7"7^>^^U7it. 
F 7 v zf<&w\'-?>tfwmiz'&ft-v$z>£ 5 tc-r-s^ 

nft^ofcift^ofimrcsma. ^©a^, -?->>©#; 

❖ i#£fflSJU-^>©£7lfcfc«7GLfcttn«fcS 
&K777"StlWfl! W"<>F) 

-f>5i"J7l. jE*ttv-»©tt»*-t-"^L, m.7t 
[0 0 0 7] CI SC7-+fi?5 1 tA«ifiEWI:t>0^ 

< t % Z. £ Z . S"J© A- K x 7 Tff -5 d t *» pIII 
40 T^-2>o 

[0 0 0 8] ;:n&<o»ft^jfett. we*»K^MA-F 
^x7^M$ff^-r-5 ; b(DTttab^^, ^CD^^g#tCt> 

|!Jitt(Jl/yX^ • 77-f F7 • 7^-k7.fC$t 

OD^r-y a >S^tfyD^7A^7 h 'J— AP*3®1g 

so urea* dttf&g-e**. -f-ois*, $e>irs'jco-y-^ 
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(4) 

5 

— h - A— h*£x7rt*i&gtC&CK L*>&, ^-ftlfrO) 

[0 0 0 9] RI SC7-*f^ftTlt v-f^o:/ 
p-t^-y- . 7-*^^ <D/^-K<^7x7l;:<^:■50l§i£• 
;M'I^c^iij&rt:^5;I<^:»;:<fc-^-^^ ±ft,<DfflM<D&<&M 
&TZ>Z.t*l$.?>-X^Z>. &RISC 
fft^teP-b* • -tM^k 2 )V - &tfX h7 - 

-f ^fcttTHfT^n^. P— KRtfX h7 • x— 9* 
A-f AXTS^tlCioT. ^*OR I SC7-^ 

[0 0 10] oltg&KO, R I SC7-+xi7^^IC*5 

-2>« R I SC7-+f^ftH 

Lfc/H >T^frJ n^WEftD - h*/x h7# 

*. ^IRKfiR I SC7-*fi'ftttfil»»tt 

[0011] R I SC GDiSftte-JSW 
K, Zfy>^, k^X^WHfttfeWKHLTC I SC 

^/Mfc-r -5 J: o\Ztl-oX^Z>. R I SC7-*fi'?t 
ic^tt-SA-f 7"5W >«@<. xtf- FjWMHbSnT 

(s t a I 1) $fc«^J7(:<toT4i;5^15:«/h 

[0 0 12] L#>U — «tBH*nTV»*S*qn**: 
ifgKjgx.fcx;!'— TV h • A"?*— v>xcD(6]±ti. ft 

it^ttai). ^<Di£m. cnnsefesx— a—x# 

y — (super-sealer) tVf-litl&T—*?- 
^ftOi^C I S C7— Jrr-f^VtDmMtfflCT 

Mtv&miz m u j; 5 f3.mm-t> t & z. 0 ti^ 

[0 0 13] 

[fg$;W§?&L-J:5<!:-f 3^11] lfe*bT, *%bjcd 
-flS«aM«^*©C I SC7-+fi'ftiR I SC 
7-+fi'ftl:^Lt ;MsfcA7=j--V>X|n]-h;W# 
^n. ^q,\z^^^aya±y J &X'mm't^(Dlzmi-f^ so 



[0 0 14] 

imM&M&'rztzttxDmfk] ztDBttzmrfL-tztztf) 

\Z. ^WtC^-Sv-f ^pyD-fe-y-y- • 7-^x^5=-^ 
H#^X h7*^7x-y^L-fc^S:|5lP#5lfefT{c3lfT-r 

I FOHSlA'7 7 7 t^2A*^7 7^^tJSgC<D 
tft^Hr -y h ■ A'777 Clfft^-fc: -y h £«^T*5 < A* •;/ 7 

y Ml. l/-77>^ • 77-f ;U£«&CD«8f£:iX-.y h (f 
unctional unit) ^£*8jjfc£*"U ^ 1 A 
777tl2 A 777 C«a»nTV>**^-fc y h £18 

<Dti><fr<Di^&m-rmm*:ft-ofii%fflm3--y hzmz. 

1^5. Ifa-yt-tl/yX? • 7 7"f ;nwtt»»© 
x— ^fllSS (datapath) "CiSg^tlT^^CDT, 
^n-€-*tl©^^ £ MrrUrf "T •£> fttb £&£ £ $ tl-5 V "J 

[0 0 15] l/-77^ • 7 7^Ml/yX^ • f-^?: 
-B#WICX h7bT*3<rc*tCMffl$n^)SU-fe-y h©^ 

—9 • u^x^^A/Ths. in^©-^f-^ • v 

iS7,9\Z. fitiitfmRrft (out-of-order) 

* xns tat) iz^mn^-- y h k «t o x^jffl $ 

ns. —ft?— 9 • U^X^tCX h7$ntr-^lil 
«WC«j#Sn. ^(D&t&'lyTZT^TCDMlfft (i 
n-o r d e r) #^©^rf*^7 LTiijg^tlfc, ^ 
^X h'J-A^»^D^r-->3>^TiEW^^>'>^ 
»*<Jt^t€r^U7Sn**\ U-^X^ • 7 7-OHC 

[0 0 16] ft^tr^^X H7A»S©**-fey hoyj 

fy h*f*##y5>^^X h'J-ABL?/7 , D->-^ 
V^X h IJ-A07U 7 3Ly^Zoim\ZTZ>m ! &<D-7' 

uy^y^-m^iz^-Dxm^it^nT^^o *-?y v 
^§77>f • yvy^ynm^mmtzt. & 

M^-Jy >^** ift 0f#i)^7jO^X h U —A, 

■oio^-f >t.9—Vv Y^wm\zzr^-yx.y^^,z 
fijffl-rst, ^-r>*ittt^-y^ h^xhu-Atc 

m\ZTZ>±X?J>%:&3te&%:tfil$i^X h U — A?r oJfletCT 
^. $.tz. 7*oy-7t • yj7x^5 1 «SSJc:«t^t, 
'>^C< tfe^-f > • 7U7i7f • Ky-7 7*>7 U 7T 
5ut&<, in?.C!)l£3S7Dy-yt*7iyf l/T 
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(5) 

7 

[0 0 17] &>±<D£&K). #few©fij£«, &*#3\Z 

r i s ciroa? • T—^T-tmr&mmisTfrftizm 
y?) icsirlt, mm-fz>z\£ttmz\stzz.t-?h 

[0 0 18] ££1;:, *%BJcoS'jWfiJ^«, ■ 

m-m^—Jl • Uv 5 **' • 77-f ^CD^-^l/— ->3 

tS, m&OUzST.? ■ yT-0\smm$:ffi7LT^Z,Z.tlZ 20 

[0 0 19] 2<blZ. *^B^©»J<75fiJ-^«, P-HtX 
h7 • ^^l/-->3 >&tf0Wi«9&^»&S£§M5 

miz£VJEmz'M'nT"£z>£.y\zl,tzZ\£.T°$>Z>. £ h 
\Z. #fPJ«SUcD*iJ,£te, Hffll/y^^^y^f-a 

[0 0 2 0] 3?>tc. #fg0J3©B'J©*-iJ,£«. ^-ORtf 30 
■^nJC.toTIEmTTi^^-y-y h • 7"7>7 • X h U 

#lStte>nTU-£>CDT, ^'f >^fc«^— h • 
£i£oJfiglcU ftlzynis-zS* • )V— 7>£fl.g&;^ 

ngi-r & - 1 & °im \z v rz z\ t t& & „ 

[0 0 2 1 ] 

i%w<Dmm<DMm sit. *mmmm<Dw*m\z^ 

[0 0 2 2] 

I. •7<^uya-tr>y-y- • 7— *7^7-\r»*ag 
I I . #^7i7fi-y h 
A) I FUx-^igSS 

b> i Fuumm.^ 

C) lFU/IEU»-f>^7i-7. so 



D) PCDvy^ • h<DPJffl 

1) PF^itCExPCSiP/f-^ hOTfiMffl 

2) PCMfPTJI'ZfUXAOIttM 

1) AS 

2) ^rajBtfla* 

3) PJWtajfl- 

4) j\> h*5 • f^^7ftw-> 

5) ^7. h 

6) h^-y^-KS 
III. ^^|ffn.-<y h 

a) i eut"-? ms&vmm 

1) • 77-f 

2) sfgc^-^^8S©i^«a 

3) f?®j/hf&,&7-*«SS<Z)l¥*a 

4) • U-vX^ • 7*-:*JlIJ&©#IB 

B) P— K/7b7MWazy h 

C) I EUfMff&ttO&ia 

1) ET3-H-a=";hOBi 

2) 'J- • fi7* • ^--y 

3) ?-?&WM&^3LV*> • 1^7 hWI¥«fl 

4) U5?^^3fc«n.^«v hOJ¥«B 

5) ^56fTP---y h<Df¥SEI 

6) 5£7fWfP^-.y h©P*ffl 

7) si»w».n.-y hcomm 

V . 4- -\- y zsz. famzi-- y h 

v i . mmjktfmm 

VXV\zWA\z'&r>TWlWtZ>. 
[0 0 2 3] I. v-f ^p7P-k'yir • 7-*7^7^ . 

01 «#5gBJl<7)7-*7^7-V 1 0 Offlll^^tfcO 
T&-S>„ #^-7jc-y^ • 3-~y b ( I FU) 10 2 tfii 
<$mft3--y h ( I EU) 1 0 4te7-*7^3 lj F 1 0 
0©(t>&£ft*«tBS3RT**. teiS^^'J -a-7h 
(VMU) 10 8, **yy=LUm3.— V h (CUU) 
10 6, 43cktf* ; E<JftJi3|:x- •> h (MCU) 110 
te, I FU 1 0 2 t I EU 1 0 4©«tg$ritM(Cit*- 

y h (MAU) 1 1 2«S*WS*iLT, 7-^7"^ 
7^ 1 0 0 &Wlft2-&2>rzlsb<Db<D-?$>Z>. feoifcM 
AU 1 1 2tt7-*7£'7i' 1 0 0 CD-OCD-^^ca 
>#-*>h£VXW.&ff3\Z&&l,t2i\,\ oSt). 
BJ©» jil^M0iJT it I F U 1 0 2 , IEU104, VM 
U108, CCU 1 0 6:fcJ:tfMCU 1 1 0 te^SSCD 

0. 8 5^D>»W-JP— ^CDfiftACMOS^D-t^S 

1, 2 0 0, 0 0 OfiCO b7>zS7>-$>fr<Z>mfiL-2tlT^ 
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T—^T-f?-* 1 0 0©g!p^Dt7itSitay7 
TA©^P'y^iiStt4 0MHzrfe?.. L^b, 

m\Zl 6 OMHz-C&5. 

[0 0 2 4] I FU 1 0 2©i*WSfi]tJ^*7i7 
xU I EU 1 0 4 Kcfc£HfTri*&@£nT^3P.3i*HS- 

x^St :£<Z>{Kffl7 Kl/X£t»t5Ci 

[0 0 2 5] *fga^©STii||JgeiJTtt. Sffo^tefiSTj* 
3 2 t'y hlcH^^nTV^. ^tyh, ^£0. 4 
<g©ffr-fc*>£>ft5 rA*$ryH (bucket) (2CC 
U 1 0 ef^CD^^ffl + V^vn. 1 3 2A^e> 12 8 \L-y V 
1 1 4 SrS&bT I FU 1 0 2 (C<koT|ll 

1 1 6«a-e»&nT#fcM»«*K:«fcoT«is&3n 

T, IFU10 2iCCU10 6riTfTtini>. 7i7 
?Sn5^t7 h®iKl7Kl/XBI FUttft, ffiflff 
tJiO:? Kl/7^»fe/U 1 1 8*1&T I FU 1 0 2 
A^tti^^tl. ^bl:lEU10 4tVMU10 8P B 15: 

ae^-rstfa. iw»*<t^7 ki^x^/u 1 2 o±ic 

ilttl$n-&. VMU 1 0 8^(DT^-t7,©#a (a r b 
i t ration) ttl FU1 0 2tl EU1 0 4 (Dm 
Tj^'VMUI 0 8%&m<D&m'MMtVTfflmT ; bZt 

FU 1 0 2 3&>£f&J»7-f >1 1 6*«SLTia«fc^r-v 
•yv'iSfJ^nn-y h 1 0 6^ej££n-5„ IFU10 2 
*64*6n5fi87 KUXGHEfflLh&hTy Mi, AX 
118. 1 2 0<DT KU^fcioTVMU 1 0 8^ 

fx*. IFU10 2TH C©*^— • 7H1/Xtt 

^i*a«vmui o 8 tcm^nfc^trtseyD-b^-y- 

• ^n->^ • -tM£;MDl/2©|S5]lC, VMU108A> 

e>7 h V7.umy^ y 1 2 2iftx*i^i:*t -y->a$ij 

hi 0 6^fej£$n&. 
[0 0 2 6] I FU 1 0 2 l:<t-3T7i7f^^fc#^ 
Xh'J-A©7jte#<frXb>J-A • AX 1 2 4ifiTI 
EU 1 0 4fc«3n*. fflWAT^tt. $»7f>12 6 
^LT I FU 1 0 2 £ I EU 1 0 4 felT^D <h 0 £ tl 

I EU 1 0 4rttC#ffi-r-51/> ; X^ • 7 7-fW^t 
X£ifrg<hT£7 h* 1/Xte, (Wffllx-f > 1 2 6 I*)©*- 
h • 7K1/7 • U^-> • AX £r£IS UT I FU 1 
0 2^ii0 3g$n^. 

[0027] iEUi04ti, ecu i o 6 rttctStt •=> 

n^:x— 9m*\v 13 4 tOflT8 0 tf-y h*i« 
73(6]X— ^ ' /N'T. 1 3 0 5:ILTt-^5:7. h7U x 
-rySr^Dliif. IEU10 4*«7 : -^-7mT5 
£#©^37 K l/X±#ttW»A* 1 2 8©7H I'XSB 



(6) 

/0 

»II<toTCCUl 0 6^K$n5. $WAX1 

2 8£jILT, x-*fo££«rlIT3fci&©$iJWf^£ 
IEU104iCCU106 £©|g|T-^ 0 t Of -3 d £ 
t>T^-5o I EU 1 0 4(i. [Rfflx-* • 7 Fl/X£C 
CU1 0 e-^-froiC&Lfc^Sx-* • 7FUXK^ 
MT?)fcJi)©«ii£UTVMU 1 0 8£&ffl-T3. 7~ 
* • 7 KU*©<KS<tlMm. WfM3.k-tf7 KU 
X • ;U 1 2 0 SSfiLTVMU i o s^isns. I 
fu i o 2\znir **1l"-is-a>£MJ.Q* VMU1 

io 0 8ttMt5ftl7HI/Xi;Ul 2 0IE6TIEU 
1 0 4^3g2Tf 3. 7-*7^x^ 1 0 0 ©Wil^US^ 
T*te, IEU10 4I»17K1/7,^ILT, O-K 
/X h7 • 5d"^l^-->3 >^*IEUt/i-7"D^5A - 7h'J 

[0028] CCU10 6I1 mW7 HW^TJg«bfc 
r-^g*^ffl^t'r>il 3 2£^-5'ffl^i' y 
1 3 4<D£**»e*^^-r-2>7j^e^J£-e^-5A^£'^ 
jfc*«^*«*©A^U^MMB*«*.Tl»«. 7£ 
-t^SS**«^ffl*W>3.1 3 2^fc«7 r -^ffl + -V 

20 >^->j. i 3 4^7?-t7>-?z>zt-ejEV<ffi%.-czz>m 

■Sit, C C U 1 0 6 ttx— 9 -/Ul 14. 1 2 8 

[0 0 2 9] x — ^ • 7 ^Xg^fft'fr a. 
1 3 2 tefctex-^ffl*-*- y->a. 1 3 4#>£i$j£T*#& 
^i§-&«. CCU 1 0 6te*h£T %mW7 K1/7^MC 
U 1 1 O^IL, MAU 1 12^, g;£LT^-5©te:R 
m 0 7 9 -fc X T * -6 * 7 i7 -fc X T* & 3 fJB'J 

U &gt^il:CCUl 0 6©7-7itlJ^Mt 
7yal 3 2, 1 3 4 SaWJT*©lC+#fc«!»1lH8* 
so J;[;f^l'->3>&IFU10 2Sfc«IEUl 

0 4frz&2ntzm&ftT-?m*tm%-3nz>fctb<D 
iiituSBiJUNSfc-fcttcMcu 1 i o^t^n-s. 

[0030] MCU110H L < h • X-f 

7f-^yM4 25IATt3t3. ;©a-7Mil 
*|6]x— ^ • AX 1 3 6(CckoTCCU 1 0 6 toyfrfi 
ffl + fr>al3 2Mi^n, ^TJr^lX-^ • A'X 1 

3 8l;ioTf-^ffl+t7^a 1 3 4l;^Snt^ 
•5. h • M7fl 4 2«S*^lC«7<:#^- : <'-'l'X 
T'U-^-y-T^O. Mffll/^X 1 4 0^e>#fct)S7 Hl/X 

40 ^^^{D^-hPo p n 1 4 6 0-n ©^-rtl*^3l5r 
£<&BjliglCL, #-W^r-^-A7 13 6, 

1 3 8-.©x-yC0)«7jr^e2l^'BIIigt-r^. MCU1 
1 0 \Z£-DTm&-£n%&* : Ei) ■ 7i7-feX®J}cfi. M 
AU 1 1 2^77t7xt5<!:tg*^n?./-l' > • ->X 
rA • ^^E'J • AX 1 6 2'\<D7£-fcX£{'pa'f &S#J 
T#-M 4 6 0 -n C01^ctM»O*lte>n-&. x-^g 
jtO«^{4S£$n^)£. MCUteiW®1#$B£S<HaSIAX 
1 4 OiSftTCCU 1 0 6 KjgLT. sp— M41 i>«fc 
rjCTj^— h 1 4 6o-n <»0*> n fa?* 1 O^gftLT^ 

so ffi + -^^->3. 1 3 2 £fctex— ^ffl + -VV ->J. 1 34i 
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MAUI 1 2 t<DfflT'7*-?$:&m?%Zt$ : ffl&-r 
7-^x7 Xi- 1 0 0 <Df>mmMWV\t. MCU1 

I Ote. fll&KlSCCU 1 0 6 LMAU 1 1 2IH«G£ 

©J;3fc:Lfc©tt, IE2t®f*%l$M£*/.M;:U MCU 

I I o {z-^r-imtE-rzT-? zmm&tzte'gmLtt 

[0 0 3 1 ] II. ^7i';f • =L=.y b 
**7i?f • h 1 0 2©£®Xl/*> b£0 2 

[0 0 3 2] A) I FU^-^SSS 
«;f • A7 77 2 6 OtC-Bf«f;:7 h7LT*i<^A 

7 i i 4 aretes*. 7"U7i7f • M7772 6 0* 

£>CD*MHr y Mi I t3- H • v h 2 6 2 £iioT 

1 F I FOaZ7 h 2 6 4^ig£tl-5„ fflHfF I FO 2 
6 4©ft&CD2 77— v'ICT, hT^tlfc^t^ Mi. 
7-^ -/U2 7 8, 2 8 0 £i§LT I EU 1 0 4 

[0 0 3 3] 7"U7i7? 1 ^777- >y h 2 6 0 
li— and 1 OCDf^KHry h^/Ul 1 4 *<=>§: It IX 
•5. 12 8h'7 Hi**-fcs» Mi. -Ifttyj 7 

I7?-M777260©>'f>-A , 777 (MBU 
F) 1 8 8g&#©4:3©l 2 8 try N*g7''j7a:yx- 

A'777 • adr—-> 3 y<D 1 •DlzW.mzm^&S.tiZo 
mm<D^±y htt»M4tJsrraD«t5»c. 2^1 

2 8k'7M?-y7h-^777 (TBUF) 190 
®7 , U7z7f • A'7 7 7 • PX-->3 >{C. £7cfi2 

1 2 8 tfy h'liT'P^— • A777 (EBU 
F) 1 9 2ffl^U7i7f • A777 • PX— ->3>td 
#^^^Ct*ipI^T^-5. «ig7-*77x^ 1 0 0 
T«, MBUF188, TBUF19 0StBEBUF 
1 9 2^©yU7i7f • A777 • Q^r-ya ><©Sa 

•rn*tcg*nTi,^#^-fe-> Mi, yj 717? • a 
777WX 1 9 6 ^fcm-?2>z.t&oim-c $>%>., 

£>K, m.fe~7*—)\>7,)l— (fall t h r o u g 
h) ^7 h • A7 1 9 4«. ifr^AT, 1 1 4£7*'J 
7i7f • Ay 1 9 6 titttlc»|«-r* Z. 

ttCi^TMBUF 1 8 8. TBUF 1 9 OMI/EB 
UF 1 9 2 £A-f AX-r-SitJexTJ^CD-efe-S. 
[0 0 3 4]ffl7-+f?rtl0 0TH MBUF 

1 8 8««Btt*fctt/'f>*^ MJ-A4"CDf*H?-fe 

•v h%/*y7T-?zfc#>izmm£nz>. TBUFl 9 0 

«, ttfftt*:^— h • 7*7>xtfo^7 h 'J— AfrS 
7*'J 7i7fl/fcMt7 HSrA-y^T-r-S^feJCfUffl 
5*15. 7' l J7i7f •A'777'lZ7h 

2 6 0£JILT\ giMig-fyy^fii^O&tlzWfrn 



(7) 

A? 

ft5CtAsrt5„ MAU1120 
tf^MttJKfcStLTfc, ^<tfcCCU112 

yy>^4f<Dm»:mizi£<D^x b v-A&mi&m\z 

\zmfrtitziEL^A<Dfii*fty b&mx. nn-tzzt 
a^T^-s, ^mottf-mr—^^^^ 1 o oth, m 

BUF 1 8 8 tTBUF 1 9 0 tf$>Z>tztb\Z, W7i 
10 y^- • P-X-v h 1 0 2«Sn^>Pltg^CO^^^<D#^ 

-7M 0 4 \ZMmVT&LTlzm.Wt2> J: o^tztzV^ 
tMJ£titltzftiiXbi)-A$:5\£ffi%mft-rZ>Z.ttf 

l^fft<£7 h'J— Ad^U7i7f3nt, MBUF 18 
8 tCAn^>n^*^(i, TBUFl 9 0l:S-5TV^^ 
^t7 htt«l8&CSn*«:ltTf*2». flfi77, IL^fft^ 
XhU-A©#^t7 WBUF 1 9 OtC^-r-SJ® 
fft^7*U 717? - A'777 • 7H2 6 0S: 
20 III. enb®^t7 h^TBUF 1 9 0^6Ii 
iCMfTlCMBUF 1 8 8 faO^rtl^tKDrty y 7 ■ D7 
— i>a >^\Gji$n-g>„ ^fU^iiiHCMBUF 1 8 8 IdT. 
l-7Snmt7Mi TBUF 1 9 oa^eii^ti 

MBUFDT— yay'xglt^TBUF^ 
-by h7i«&ttn«, f©D7-> 3 >(C«iS^<DEP^ 

[0 0 3 5] EBUF 1 9 2li7 ,| J7i7f ■ 

A777 2 6 0£SSrSJM©ftS7 p y :7xyxSg&4: 
so S5fc©t*5. EBUF19 2l3!ifSL<(iMBUF 
1 8 8^7. h'J-AfC^nfc^-©^. -P^O. 

SITSfc&tCtefflSnSftgfJH^ HJ-A«7*'J 7i 

•yrtzmzmmzn*. z<oj:?\z-fz>t. 

i7fSnTMBUF 1 8 8KAn&nt»^h'J- 
ASra-Tili!^<7"'J 7i7f • A777 • xn-y h 2 

6 os» LTffls-r a eta*-?**, -aswicii. 

40 HJ(cJ;n«, iDCTBUF 1 9 0 \Z&ft.1tZfu 

hu-Aco7''j7x-y5 i ««@$n. skmzmwt&fg 
a. ^ntcfco. -/o^-zy^^xbu-Aizm.nrz 

^Mt^7>r^ll TBUF19 0CDfffl£IL 

T^jt^<Ma$nactic^:a. fto-c. 7"p->- 
^ • 7. hu-AT'7*y>^fT^naa^tt. 

h^t7htttT'l:y'J7i7fSnTTBUFl 9 

oicAn^nxi^oT, ebuf i 9 2^wm\zi&m 

so -r-5>^i**T#-£.„ 
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[0 0 3 6] ItlCMBUF 188, TBUF 1 9 Oft 
cfctfEBUF 1 9 2^^U7x7f ■ A + 777* 
A;Ul9 6i:»aSft, y>j7xyf -az^hCJ: 
oTXh7Snft*^t5/ h£ffi^AXl 9 6±Katffi 
t5«k5tSot^5. SSfc* AX 1 9 4 £ffli®T£ 
7P-tt»*t!y hSA^/U 1 1 4*^6lft»Kffi*M 
7, 1 9 6^fi2lt5fc»©t)^»5. 

[0 0 3 7] 1 0 OTttMBUF 1 

88. TBUF 1 9 0, EBUF 1 9 2^^717 
3- • St?7 7ttItttttK:ttF I FO*jfi*«JBKLT^«i: 

X19 6C»KSftTl>6©T, •^ffl + ty>al3 

«a:a*«**>fc"&a2:t3WT#a. 0*0, ♦♦7x 

. n.- y h 1 0 2tetftfrx hU—Alc— JfcJWFTtt 

CftoT^S. **iry h#*I FU1 0 2^ig 

SBT, CCUl 0 6fc*W*67^-t^pIIB-p»0, ffico 
h«MAU 1 0 2 07^irX£ifrg<hT3cfc5 

[0 0 3 8] *<fr-fcy hB-S*H s t?^U7xyf • n 
7 77' h 2 6 0^iI$n&^«£*i*oTt>, 

Wic ifuio 2^e>aisnfc^t7 hs^^ms^Jc 

[0 0 3 9] lT3-H-aZ7h2 6 2H IFIF 

03. Z7 h 2 6 4(DX^-X7i*fl : TIBD, ^J7xyf 
• /\* 7 7 7 1 9 6 * 5»^t y h #iitel 

-7 h 2 6 2 l^oTtfflCTa-h^ n^c m&<Dffl 
fflyu—m&tfl FU 1 0 2 0ft[|«lJBI!S«|5»0&«)fc^ 
<>3 18A^ft?ffiSnTWHH *^tyhOft 
§«I^n~F -:x:zy h 2 6 2f:±oTgISnft 

[0 0 4 0] lT3-F^Z7h2 6 2j5^^t 
^MJIFI h 2 6 4 (D 1 2 8 b:y h*!A^ 

AX 1 9 S±\zmtti^n^o IFIF 
r 7 l> 2 6 4tt77^/Xl/-y • 2 0 0, 2 

04, 208, 212, 216, 220, 224 (DMft 

^$n, • U>>X^ 2 0 0, 2 0 8, 2 1 6<D|*| 

^F I FO^U-ya ><Dfo$Lzfu±y*)- • 1M £ 
;Kjr>fiji¥P# KXU-:/ • U:/X^ 2 0 4, 2 1 2, 2 2 

B?C*«^^-l/yX^ 2 0 8, 2 1 6, 2 2 4 
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^•UvX^ 2 0 0, 2 0 8, 2 1 6, 2 2 40^0 
A*l:»«Sn» FIFO*^U-'>a>(08#1f<? 

*. U*>U ^X^ • l/^X^£A*AX 1 9 8rt>£>n 
-Kt^utH IFIFOazyh 2 6 4ftTT-^ 
&F I FOv7hTSC:ttlRl«fKfTi5<fc»ttft^. * 
O**, #^F I FOa-7 h 2 6 4f^{CX h7$nfc 
♦^-feiy h©SfiE©aSSCH«a<, IFIF 
10 0^7 h 2 6 4ftT?x— ^€rF IFO'>7 ht~£Cl£: 
i^aSLTAA/U 1 9 8fti&XttN£ I F I FOa 
~yh2 6 4JCAnTU< ut*«Tt§. 
[0 0 4 1] 7X^/XI/-y«l/yX^2 0 0, 2 0 
4, 208, 212, 216, 220, 2 2 4(D&^ 

n<DSfl»UvX* 2 0 2 , 206, 210, 214, 2 

1 8, 2 2 2, 2 2 6l:Xh7t§^tt)Tt^ fft 
L<«, ttWtfy b(0±y Mi, fi»J^>F— » (exce 

20 ption miss) Zz&ifrY&JE ( e x c e p t i o 
n mod i f y) (VMU) , ;*^EU&L (MC 
U) , 7 7>? XHJ-A, ftckt/^^-fe 

-/h (ifu) d^a^t^s. comnmmt i f i 

F07X^ • U^X^MdA^AX 1 9 8A>SS?Lt^tfH* 
±y h£D-F-r&<D£|W|f»#l;:, IFU10 2M11 

^ir^ ht3tfr bt I F I FOi-7 h 2 6 4rtT3£^J 

[0 0 4 2] g&KffigT-^y*^ 10 0TBIF 
so I FOn.~y h 2 6 4A>&©<MHZ!y hG0ffi^te*«tf> 

2 • 2 1 6, 2 2 4*>6|tPS Wlbtl 
T, I Ju eke t_0t I_B u c k e t_l#^ 
t7htB*/U2 7 8, 2 8 0±(Cj£ffi2n&o 

tC, »«nS»^?«**IBASVOtIBA 
SB1»J»7^-^H/U2 8 2, 2 8 4±fci£ttiSft 
£ e ^nbGDft^AX 2 7 8, 2 8 2, 2 8 0, 2 8 4 
«£T I EU 1 0 4^11:4^ h »J — A • AX 1 2 
4 tft§t)0Ti5, 
[0 0 4 3] B) I FUW1SS 
40 I FU1 0 2ffl1BiStttt, y>J7x7f • A f 7 7 7 • =L 
Z7h2 6 0, I x^— K ■ ^7 h 2 6 2ft±^I F 
I FOaz7 h 2 6 40^l/-ya ><&it^tc:it*- 
hf^o yj7x7WlPy7^ • a-y h 2 6 6tt 
^(C^U^x^^ • A'7 7 7 • 3--y h2 6 OCD^U 
-y3>Sfit§. 7 P U7x7? 1 WDy7i7-az 

7h2 6 6tIFUlO 2fi— «tt !;:«;£/ Dy£ • 9-f 
>2 9 0*5yXfA • ^Py^Bf *5«LT. IF 
UCD^-^l/-f>3 I EU 1 0 4, CCU106i5<J; 
t/VMU 1 0 8<D^^ly-i>3 >t(0|t|ffi^ch^ct-5tC 
so LTl^o ffc*-fe-y h£StRLT, MBUF 1 8 8, T 
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BUF 1 9 0*5«tt/E BUF 19 2 izm^&iStztstXDM 

[0044] gfkoffl'wmmi., mm?-! > 3 1 6 ±ic 

MBUF18 8T*5A\ TBUF19 0t$5A\ 
EBUF 1 9 2T$>-g>a>£fg;£LTlA-5. 7*^717? 

6 7'J7i7fS^CCU10 
6Ka»T€r*A>^-5*«rtiJ»r"rs. I DIO^^IJ, 

n^4 t* y h • *>'y>?$:mmi'T?Tt>ti2>. 

[0 0 4 5] 4 fcfy h • %'y>?<DQimiZ#.<D3-D<D& 
TttgT$>5. mi««^:9<H^T<D^-fe-y h^yu 
7i7? • A'7 7 7 • h 2 6 OT-SlCT^^t' 

^irT'^^ChT^-S.., T^Ct)*.. MBUF 1 8 8T© 
4^tyh, TBUF1 9 0T«2#tt7h- EB 
UF19 2t©^t7K &£Zt7 0— • • /\* 

X 1 9 4^fiTiE«IC I 7^ — K • =L~y b 2 6 2 (Cjg 
Sn^l^t7hT*5. Sg2te, fft^-fey 

{44 b'-v H3A»Kft?TV.»4. Sftfi. 7"U7i7f 
B*7HUXOiTtt4 NiLTff A-T-SdiT-, 
7"'J7iyfg* I D^7'J7i7?l*tSli:iI 
^tSCi^Tf^Cit'*^ £n»C«fc9. CCU1 
0 6iO-f/5'-7i-7«| 1 tztb \iZ&&ttm7 K U 

[0 0 4 6] I FU1 0 2^f,ffi$nfc7U7i7fg 

TliCCU 1 0 6A»6©#^-ty hCDmt&L—miZ I D 
fc-fr-fcy hig^l«HEIC«t5£, i 6<@<db# i D;W£^:» 
©«^l:(«© I Dili, *J2H(DSSS-pTi^7i 
7fM^©it7''J7i7? • A'777 2 6 OKtS 

m £ nx n -s. m <d^± y b \z mm-iv <=> ntz *>© t & 

[0 0 4 7] ?U7iyf(dPDyy^ • h2 6 

ett^U^xy^ttJREyiJ (7H) 2 6 85I»l:f 
SL. dCDffi^JteMBUF 1 8 8, TBUF19 0i3cfc 
MBUF19 2|*j©&fft4H:-;/ h • 7U7i7f - A 
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777 • D^r-->3 >tc^swn^-r-5«}RfetiD^ 

— ->a >*^ntoTli-5<, yU7x>y5 L S!lffllD>'^^ • 
3.-^ K 2 6 6ttS«*5«t^x-^ • >3 0 6£i§ 

EJIJ2 6 8\zmZ&t*Z\£rfT$Z>. ga^U 2 6 8 ftT 
te. tW > • A*7 7 7 • l/^X^ 3 0 8«4f@0D4 t*-y 
h I Dffl (MB I D) . 4<1<D 1 My Hf»77^ (M 
B RES) $&<D 1 t'7 h ^"SS 77^ (MB 

VAL) £7, bTLTiKfc&O&CDT&O, £n<=>(D 

10 &*«ifeat*-> KfeMgijicMBUF 1 8 0 rtcD-e-n^'n 

h • A777 • 1^7.:? 3 1 0 
A777 • 1^-7X^3 1 2«. -?-n-?n21CD4h'7h 
I DM (TB ID, EBID) , 2M<D 1 t*-y 
yyif (TB RES. EB RES) *3 <fctf 2 <@<£> 1 
k'7htJi!l7 7^ (TB VAL. EB VAL) £X 

«iHU-yX^3 14l3HC!)4t'7hIDI (FT I 
D) . 1 m(D^myy^f • \zy b (FT RES) *3«t 
20 U\mO)^yy^f-\iyb (FT VAL) £Xh7 

[0 0 4 8] *KM\s^7,{?W.m2 6 8 ^gflJKX^ > 
£tt. K^-r-5£#«, 7U7i7fI^CCU10 
6 Icffl^nsfcmcyu 7x.y=f-UWui>y>7 • zx~y 
b 2 6 6 ICt-pTJESf^n. ^(7)&£tiffr<fi--fe>7 h^'il 

•T^i:. SiJP^-f>3 1 6^e>7''j7'x^^g*ft^S: 
gttEt^i. 7 , 'J7i7fiH»Dv?7i' • n.->7 h2 6 

30 U tttHU^X^EW2 6 8 £7,*^ >LT, <£fflnjfg 
ftl DfitA<*S^£*5J0\ T'UT'x^^S^m^-eJi^ 
^tifc^-f y°<Dy°*j vz-ytf- • A777 • u>r— -> 3 > 
jJ««[ffl^I1l|-e»*30»f-5A^W»rU, CCU I BUS 
YMmy-i >3 0 0©«Si<&^TCCU 1 0 6*«^'J 
' 7 x y ^Wik » ft -5 C £ *»T * 5 j&» ^ 5 *W« 
L, S#nJti^te>tf. UWy-1 >2 9 810CCU I 
READfliiJfflH!^£1fj£L. -f>i/'J^>h$n&ID 
ffiSrCCU 1 0 6 i^tfnfcCCU IDtB77A*X2 9 

4±Ki£ai-r£„ yuT'x^^ffiiSpy- ->3 *f 
®&iz®.mi!>*Bimv&Zo 

[0 0 4 9] 7U7i7Tl DHg^CCU 10 61: 
ttl$n^)<D£MfTLT. MBUF 18 8, TBUF19 
0, S&liEBUF 1 9 2fo<Dgfe£-rz>mt&n7--~> 

3 y\zttfoT2>tkUi'i?7s$>mm2 6 8^<d i dibsd 
77^*l:t7 h$n-5„ 

[0 0 5 0] CCU 1 0 6*tftMl:SjRSnfc*^t5f 
^1 FU1 0 2A,iaTt5i:^tt, CCU IRE 
50 ADY«#*«IHW7-f >3 0 2±T#JES*l. 
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<HMryMD*«CCU I DfflW7-1 > 2 9 6 ±K3I 
^U^xy^WPo^yir • a~-> h2 6 6 

+ t>tt, ^J7i?f ' Ay77 ' 3-— V 6 0 
floaty h©B«fcf **5fe**i»J"r*. HBrT* 

Mi A** 1 1 4£gfttT7'U 7i7f • A'-;7 7 • 3. 

-y h 2 6 ort©i^n^->3 >ir»#ii*n. 7d 
• 3.--^ h 2 6 2 K«sns. *tj&-r 

[0 0 5 1] PCDV7^ ' 3.--/ h 2 7 0 tt. KTT 
mV<m.W?Z&oK, IFU10 24#*«'CTMB 
UF188, TBUF19 0M^EBUF19 2M 

P CDs?-;? • 7"U7^ 2 7 0 I ^P — H • 
a=yh2 6 2S«»t5tPIWH:. -tCfr&ttfFr 
4. H^Wlctt, lT^-H-a-7h 2 6 2l; ( koT 
Xl3 — HSn. 7*D^7A©* < n7vh , J-A©7D-0 
3C-fbtHt>0^»-5'5Ii6tt«)»*lJi>^»»ttA^3 1 8 
£i&[SUT$«:7P-&aJ3.- -7 h 2 7 4^i£*>tl2>t 

ItSHCPCPv'-y^ • ZfUy? 2 7 0^21 6 ft 
•5. $)J^7P-^tB^---7 h 2 7 4«^#^#^5>^ 
*4»t«6*fl : ^5>^* < &. 3— V7h9i 
7 • h7 7 7"- ypv-^ffr^fcitfa*©'.)^— > 
t^£^friW^7P-#^£$J&^3&<ft^£xP- F 

snfc^-t? ho+a^wrf *. Siffl^p-^Hti^- 

-■y h 2 7 4ttlWWflMJ*7'i >3 2 2&&E& L-T, P 
CDy7i"l-'^2 7 0'vI5. ~ GD$W(f ^13, 
I -tP — F • >7 h 2 6 2fC##-f ^fft'n-fe-.y Ffi<£> 

ft£gttT, PCDy7^-a-7h2 7 0lt — «W 

cii^^tAnsnT, >3 1 sgstpco-^ 

^ . a- -7 h^e&Sftfcx-^a^fMffli^n — #^-cd 

a- -7 h 2 7 0B*tt#t7 , 7>^3'-y7 r— 7 

U mKifiBM"*£i Lfc*<oT, Mti 

P CPv^-7^ • "7 h 2 7 0 e.{C7-f >3 16 5: 

-fc-y h*iMBUF 1 8 8 2;fcteEBUF 1 9 2^m<bft 
tc$><Dtm7£-?2>t. 7*'J7iyfO*ft*TBUFl 
9 0tLTl^. 7"'J7iyfB**CCU10 6 
^jg1-3:t7&iT#4<h7' , J7x>7^$ , J^Di 7 '7^ - a." 
•y h 2 6 6 T^JgrT -&<!:, 7 'J 7i7f»ay 7 ^ • 
az7h2 6 6ll >3 1 6 £*1SLT 



-f ^-^JW (ffF«iJ) i§fPCP-77^ ' 3.->y h 2 7 
O^oT, ^-y? h • 7 H^O^- V s • *7-fe»y 
FSB# (CCU P AD D R CI 3 : 4) ) £7FU7. 
• >3 2 4£*i£LTIf&lCCCU 1 0 
i5:oItgtrT4. Cint|ilB#H, PCDX77 -^-7 
h 2 7 0 \3.tfls^&m^—i>&b®m'<—iS^<» : &&tf 

3 2 85riS*bT. ^-y«7 F • 7 F U-XO&SUbg&ft- 
tVMU VADDR (13:14)) S7HU7-7 
io ^ >3 2 6 1 0 8'MSLT, <W17 F 

Ul 0 8\Z^^b^U— ->3>tt'^ST«tl». -f-^ftft 
DIC, J^bi[©^«S*7!»Vn*X 1 2 2C&3aSft7£ffi7J7 
■y^-lC^SftT^S©-?, CCU 1 0 6{CioTBJlP# 

[0 0 5 2] PCOy-y? • P---7 F 2 7 0#g#L*: 
{gS*^^il^©^^B#ICVMU 1 0 8tr^U— ->3 
>-l7-* ? g:St, VMU0J*U3«fctfVMU*-ifc 
fMflS (miss control) 7-f>3 3 2, 3 3 
20 4£ffibT$BSSft5. VMU*— SStfaJfll^'f >3 3 4 
ttXaftSlfSffiHMff (Translation loo 
kaside buffer :TLB) CD*-£fc£$g£ 
VMU«i1-7'f >3 3 2±«)VMUfl>m*fi<* 

affiowiowe v»-rn©**t>. pc 

h7LT*t, ^-CD$.t^fry7>^vT^n 

it«fc»ffl#ffl «*M&S;i<-^- F 'J - A £ 7" 

'J7x-y^T -S^ilCi-pX. l7-ift : 5:)l!llt?'. 

2g£*bT^5<7jT, PCP^-7^ • -7 h 2 7 Ott 
MJit;"r ; 5){! i 'J^Ma-'l'-^>©^ , J • 7 FU-7.£ 

[0 0 5 3] I F I FOfflfflai/y? • F 2 7 2 

IJ1FI FOO.- -7 F 2 6 4 cattle F--r-5fcJ6 
©feC5t»5. JMfrffMCte, PCny7^-^-7r-2 
7 0li$ffl7-r >3 3 LT*iJffll(i^S:m73L> 
^■fe-7 1 f3- h* • P-^i-7 h 2 6 2*^A73/N*X 

1 9 8MfiT^fflBl^T^4C<i:<£ I F I FOH«Py 
40 y>? • OL- -7 h 2 7 2 tCiI»rr&. I F I FOWi- 

>7 h 2 7 2«^-fe-7 hSSW^fcfel:, ft'b^co^ 
• 200. 208,216, 2 

2 4 ^SSiT-5iStiJ5:feoT^-5«, ?7^-l/yX^2 
0 2, 2 1 0, 2 1 8, 2 2 6 om^teftJflfA*;?. 

3 3 8 <£iSffibT I F I FOf&mia-'y h 2 7 2^$ 
n-5. % t -?7.9im\'=J7,*\Z&i-TL7, b72tl2>fflW 

k'-7 Mi 2 f>7 h • A777 • 7 HUT. (I F B x_ 

adr) , j£-7.mj-a • ^ yy>r- 2 • f-7 h (I 
F Bx STRM) , *5«tt/m-^Sib'<7 h ( I F 

so Bx_VLD) *^oTl>5. 2 t' y h • A*<7 7 7 ■ 
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7 Kl^M&WT y M^©ft*JJ©W3Stfr^£fg 
/tLT<^5. CCU 1 0 6^e>ii$ n^c^-fe 

[0 0 5 4] MS. *fl=#9IIW7n 

I F I FOiZ7 h 2 6 4 ZmztfritCDX h U— AK» 
ft ttMfl 7 P - © ^5 & 9 1 * jg Z. T V -* t L T&ffl 5 
n5ii*S*tLTl^. tW^^X MJ-AIS- 
J&ICX h U— A • My hffi74*0©i:£MBUF 1 8 8 £ 

iJ'lftStnt, MSv— ^fatf 

e»n. x hu-A • tfy htt*u ta*. 

MSI f3-P • rL- h2 6 2 1C«t-r>T^ffi$n 

IZW&T ^(D&t, ^t7HilF 20 
I FOaz 7 h 2 6 4©S i fe3l©<sgfflpJffi&:VX:J' • U 
-J/X^ICX h7£tl3„ 
[0 0 5 5] ^ft##y7>W(D^-y7 h • 7H 
l/XSrWITf -S^K. Sft©IEUl 0 4©HfT,S7 
KUX (DPC) . XHJ-A • t'y hTJtJ£$*lfc& 

>. $ij»7d— tattia- - y h 2 7 4^e>f#e>nfc^-b 
K^e.#^nfcfi*f7"7>f • *x-t.y hfttus^sn 30 

5. ^©*S*tt:7*7>^ • MOfiSTKUXt 
£tD. PCDy77-az 7 h 2 7 0l;ioT7h7^ 

9—fy hffr^X h 'J— AO*k?D©^-t^ h 
14. ^07Kl/X5ffflLT7'U7i7fLTTBUF 

1 9 0 (CAn-S PCP-777'^7^ 

2 7 0Ofefe(C*HtHcSg?$nfcy5>^ • /W 7XK 
J&CT I F I FOOL--^ h 2 6 4«MBUF 1 8 8Sfc 
(ST BUF 1 9 0 3&»6D— K**ttW6n*. 1 

2 0^±©£#ttxn-i^£^T^-5 2#S©fft^ 
-fc y htfmtx* £ . -^©f^HHr h tex h U —A • tf y <o 

hfitt o©^?— ^*«#tte.ns. 2ti©^-yyh • 

X h 'J-AlSXxy^T^&H©-?, $—?y V - 7 H 
U7,\tPCai>y7 • ZL-y h 2 7 0 ICfcoTtWSFft 

tC. -en^co^-fe y MS I h* • J-" -7 h 2 6 

[0056] ^wmmnm&m-s.. pcp^^ • 

l-7h2 7 0H:«ift2«g;T<Z>1&^-fe«/ M:int^ so 



7 D-f&^fcfkH 8 f@*T©a-r 3 Z. tifiV^ 
5. Xh'J-A • f7 h©£{fcT-?-£#tttt<=>n*:2 
f&^-fey h(D&*<D?—yy h • 7 F l/X(S4-0©7 K 
PX • W7s5<DWM\Z-X h7$n. ^-y<y h • 7 H 
WttHty M^©#J£-f -5£#tt£:7n-i*H*©D 

[0 0 5 7] ^©lifrft&tttt^n-ift^©:/^ 
^^7i^*^n-5<»:. PCDy'y7-a-7h2 7 0 
IS. ^5>^ L ^fT^nSJ»^-{ClSTBUF 1 9 OCOrt^ 
&MVUF18 8l;eiL. TBUF19 0Ort§lCl 
?i)©-7-^^Mtt^ct-5»C. ^-f >3 1 6±©$Wm^ 
ICj;oT7 P| j7x->5 1 *iJffllrL-^ h2 6 6 Cfg^-r-S. 
IEL<fcV>*^;*. h 'J -A. tJSiO^^aifTfeftfc 
^^\%9—fy V • Xh'J— Art>£©, V? 
fc>*l£i§-&(S;>W> • X h'J — AA^CD^-fe>> H^. 

1 F I FOrL- - 7 h 2 6 4 IC*5<i: I F I Y OZLZLy h 

2 6 4A^i7U7$ni,. 2#g$fcfS-€-nJ[i! l ^(D^ : fr 
Wt7D- ym^tf'&l X h'J— A • k'v hCOT — >7 

^n^^fe-e^s^n^o -r^c^*., ^— y h • x k 

'J— A#>£©#4f-fc-;/ NtSyj 7i7«n. MBUF 
18 8 SfclJTBUF 1 9 0 ©A^-fc y MSX"^> 
9- - 7\W7Xlrj6i;T I t3- K • n-y h 2 6 2 Sii 

Z>£, h'J-A^t^ hdH F I FOa 

-7h2 6 4^£y- 'J 72*1-5,, 

[0 0 5 8] I FI FOan 7 h 2 6 4*f,iEb<!i^ 
7hU-A^WJ7$nfcit, 2SIO^ttftf 
7D-WI F I F OiZ y h 2 6 4tg|oTt»T, 

7D-^tsntUSlii, ^2XhU-A- t*-y 
h©-7 — i7j&tftHfc*^-fey h©^-y-> h • 7H1/X 
(S7K1/X- ^^©ftSJOE^IfcynqE-hSn 

^©^•fey MS I f3- H • =L—y h 2 6 2 S;IUT 

Wffi-t 5ii tfUJffi. \ZtS.Z>. Vfztf-oT, Xh'J-A- 

f7^h^LTffifflt5t. 77>^ • 

b • 7 HUX^U-»-T-5BW©fcJ?)(C. 

• AW7X7>i#^©^fr#€rXD-$iJta?#^T(SiEL< 

7-f^#ffr<n--fey h • Dir-y 3 >^V— i7 =&0(t-5 § 

W©? l c«e>{c, itflEW$iJffliXD-©^{t:(c:v— i/^ottT 

43#, I F I FOaz7 h 2 6 AZWlsTfemtZZ. £ 

[0 0 5 9] ^^-t<y h$:VX^ • VV7,5> frt>-$m.\Z 
7 U7-r-2>©TtS^<, I F I FOIMffllnS?»/ ^ • a.- 
9 h2 7 2tt I F I FOaz 7 h 2 6 4 ©^-f^VX 

77y*Ut«;ht5WT*5. ^Oi"J7-^l/ 
->'3>«7-1'>3 3 6{Ci£tti2ri£»]ffll<i^TPCO 
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i? v >? • 3,-y h 2 7 OlCcfc-^TBflj&^nS. VX^ft] 
^1^^7.^ 2 0 2. 2 1 0, 2 1 8, 2 2 6©S*©A 
^jtt^J5lA*X2 3 0 SrilLX I F I FOM'&OiSy? • 
n-y h2 7 2^it^(c7^-t7-r*c:<!i^T'^?). » 
3I#i;&6#J©7— *7^^-f 1 0 OTtedtUbCD^X^fM 
il/y^^2 0 2, 2 1 0. 2 1 8. 2 2 6t*3©t:-yh 
IJIFI h 2 6 4 \z£Z>"r—5> ■ ->7 h • * 

^l/-->3 >tMff IT. *fctt»iUT I F I FOfcJ 
PrL->y h 2 7 2lCckoT-b^ hT^^^X* 
5. CKDafiglCcfcO. I EU1 0 4O^U->3>t 
imm\Z, fft4Hl-y hSrVT.^ • UvT.^ 2 0 0, 2 0 
8. 2 1 6. 2 2 4 (D^-rtl7b^zm&^ ZHfctZViU 

'mm.if?7,5>fflm\'i?7,9 2 0 2. 210. 2 is. 2 
[0060] mmz. ®w&£zsviMrt* 2 3 o±©ii 

m<Dffl'ffl7-(>\$ I F I FOa-7 1-2 6 4© I F I F 

o^-^u-^a y^^zv. m^r^o ififov 

7 bttSW^-f >3 3 6 $IlTPCDy7i7 • =>-—y 
h 2 7 0^6tB^J^nfcv7 hS*$iJPm^^rSH-T I 
F I FOrL-y h 2 6 4lCj;oTfTfc>n-5. IFIFO 
fflW3--y h2 7 2tl iJMHr-y t-SrSttAn-SVy;? 
• 1/^X^2 0 0, 2 0 8. 2 1 6. 2 2 475^ffl^lH^ 
T*5t, (WM*5'f>3 16Sgtl/T7''J7i 
-y^SW^-'y h 2 6 6tCii-pT7'U7i-y^ • /^y7 
7 2 6 0/^6#J©te^f*H?-fc-y h&feiiTSCt^S* 
HMHry h^M^tl-Si:, &?"J2 6 8 ^ ©*fJS 
"f 3*£!)fc'-y hJ&t'J-fey h$n-5o 
[0 0 6 1 ] C) I FU/ I EUlWH-f >^7i-^ 
I FU 1 0 2t I EU 1 0 4iS*g^*IW-f 
y;te$WA*?;i 2 6l'ci:oT*ltt$n-5„ ^CDftsfflAX 
1 2 6 UP CDy 7 ^ • h 2 7 0 CiiStl, it 

-i>3 4 o^mmLxmtztiz^'o. ifuio2« 

ti)0ji*^-^l^-->3 >£j1&L-. IEU1 04i©l 
5-f >2 9 2igSTDi7-y<7 • 3.-<y h 2 7 O^it^n 

*. cnssm. tdDii*H*w»«#*«7'f >3 4 
o±.\zmttiztiz>£. 1 eu 1 0 4«iJttfWtc^fT : ^n 

S. 1 EU 1 0 4 C Dy 7 i' • b 2 7 0 l: J: 

1 eui 0 4«5-f >3 4 o±©»oa*s 

[0 0 6 2] IFIFOKHO (IFIFO RD) ffl 
ffl{gmZ I EU 1 0 4fr£>Uif}2n, **>^CDVy;^ • 
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l/y7^2 2 4Hl¥fiE-r^^-fe-> h^ff^TUfc 
Z\t fatty htf&RTfcSILttaflT 

2 7 0HIFI FOa-7 h264TIFIFOy7h 

• ^H->3 >£3lfrf-5J:5i;: 1 f i FOf&HflPv 

•y // • n." -y h 2 7 2 \Zm^t 
[0 0 6 3] PC<>i7'J^>hS*i-y--1'X<l (PC 

INC/size) te$w^-r>3 4 4±tciiffi$n 
.0 -r xR£ttM«-r * «t 5 k p c d s?-y ? • a.- v v 2 7 

OtCft^-T-So ^niCiOPCDy^y - i-'yh27 
0«, Sfi©7"Di/7A*tX h U-A + Oft^CDli^ 

n^i* (dpc) ^r^-rscit^Tfr 

-5. 

[0 0 6 4] $ — Vv h • 7 HUT. (TARGET A 
DDR) IJ7F1/7. • V-i >3 4 6S:8SUtPCDy 
■y^7 • h 2 7 0 \ZM2tlZ>. Z.<b9—tf"j h • 7 

HU7.liI EU 1 0 4CD1/> I 7.^ • ~7 yi H75 

-7-y h • 7 H1/XTS.5. L-fcrt^X, h • 7 

H UX&stW-?2>tz#>\Z I EU 1 0 4 (D-tH—zsa > 

[0 0 6 5] (CF RESULT) M 

wmmzfaffl?^ >3 4 8*igsux, pep-/-;?- 

n~ -y h 2 7 O'MibttX. @ 2*1X^-5 

^tCj; -5 (I 
£*LTH<5. cne»OfWW«^K*^T. PCUy 
30 y£/ • =L~y b 2 7 0 te. ^W€T 7 P— #^©Hff (0 
ifSItUT. 7*'J7i7f • A777 2 6 OtIFIF 
O^L- -y h 2 6 4 KB^nxl^&fftlHl-y hOt'nSr^ 

[0 0 6 6] VKt?^© I EUf^'J^->§yfMP(r5§- 
(IEUU^-» jWH»7-T>3 5 0±£i£ffi3n 
X. I EU 1 0 4lrJ;oX$.-5#^llff ^nfc^tS: 
I FU1 0 2\,zmn\t^. Z-tLZOtiUfilZiZ, 7'Oy- 
i?t*^*»6©'J ^— >. h^-yT'd^CDU^ — >*3<J: 
Z>*-tJ-^)P— ^> • 3-M>f.©U^->Aiib2i. 1-77 
« 6 © U ^— >^4J«/n- H "5 x 7»J 0 

f>t , /7h'7i7- h5>y7 , «as;p-^>xisii;<t^ 

^^>^i'J yyS^-JPtifflSni). 

hu-Aic^ux^^^x-y^- • t^i/->3 y&mm 
■f&^oiz i fu i o 2 tca»-r?>^^(c^bti-?)o £ 

n«b©«^£ I EU 1 0 4 £[±51- d^KcfcO. x7,f 

ai o o(Dmm^^u-'>3 >&mft-rz>z\tfrT% 
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to o 6 7] mfii^nn pct fut. mi f_po 

\t7 Fl/7, • AX 3 5 2 SlftLT I EU 1 0 4-xj£<E, 
ft-5. £©7 HlxXfil (DPC) 13 I EU 1 0 4\Z&-o 
TUfT^n^iESt^^SrJiSLTU-S. IE 
U 1 0 4 7j*f!£E© I F_PC7 KU**»»Lfc*4** 

t^S^^^O^^JC^LTT-^^-^^-^ 1 0 05: 

Sritfe^dt^^-T^^i I EU 1 0 4j&*PJW$"4 
i, PC Inc/SizeI^IFU10 2i:If> 

ft, F_PC7FU*«£El*2na. 
[0 0 6 8] 7 F ux%>&tfw}5$\ ; T-5> • a* 

u©t-?I3 I EU 1 0 4 CioT 1 FU 1 0 

^e.ft-£.<tptcyn^^A-r-sci^Bi^T*^= 4#» 

Ui'X^CDx-^fi— IfitC I FU 1 0 2 7Jt{£fflT£3«k 

5tci EUl 0 4i;±-3Tn- F$ft, fc^Wift-g;* 20 
ft -5. 

[0 0 6 9] D) PCPy^- ^---y F©i¥*ffl 
PC$iJ^rL--> h3 6 2, W0ii*WWI^-n^ h 3 6 
3, yj7i79 ; PC»ar7 ^ 3 6 4*5itfifrP 
CM'M=L—y F 3 6 6 &-$tSPCUiSyi7 • rL~y h 2 
7 0 <D!¥Si0«!a 3 t*SftTli-5. 

[0 0 7 0] PC$)JffllrL-^ H 3 6 2 tt-f 7x — X 
• /NX 1 2 6 &ilLTyj ^xy^SWfflrL- y h 2 6 
6. I F I FOfflWuiSv? • F 2 7 2, *3«t^jC 

I EU 1 0 4fr£>$iJ«{f-*t£§ttT. yU7i^?M so 
tfSfcfr PC$iJffll^.--y F 3 6 4, 3 6 6K**LT$"f5 
>?MW*ft -5. t"J0a*lW»3.ny F 3 6 3 tt^U 7 

ft^-'ft© h7-v7"-^ -/zmmtz'&mmmji-^y 

«rfi^r*. 7"'j7i7fPC»a- 7 h3 64H 
#Ch777*j&at7'Dy-yt ■ Jl--f>^07D 

-©fcie>©'j^— > • 7 fu-xst; h7n;:i$tJ6 

T. 7"U7i";f -Ay 7 7 1 8 8, 1 9 0, 1 9 25: 

\Z, 7 , 'J7i!/fPC*War"; F3 6 4te*$jS7FU' 
7^>3 24±<0CCU PADDER7F 
l/7t7Kl/X7-f>3 2 6±OVMU VMADDR 
7 FUXSr-g-tryU^xy^HKS? KWS4riit«i: 
££-}SST-5. -€-©IS*. 7"J 7x->5 : -PC$iJfflla--7 
F3 6 4BSft©7 l j7iyfPCIi7 1 J l/7ii£« 

[0 0 7 1 ] 7*ij7iyf ■ *^U—>a >tt— 
»7-f >3 1 6±Sr3IWSftfclM»flr^SiiLT I F 1 so 
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YOmmWyV F 2 7 2 tC J; o TBS! #5 2 ft 

*. Clft£gtfT. PC*iJfflla---v F 3 6 2«U<-T)A^ 
©H»fi**£fl£U-aW»7'r >3 7 2±fcttiau -J 
U7i7fPCl!»a=»; hS;ft<l$tT7 Fl/7. - 5 
-f>3 2 4, 3 2 6±tPADDR7 Hl/Xt, ifrgK 
j£DTVMADDR7 FP7.££fS;-t5. IA«0)1>6 4 
£T©^>y-'J*>Fm^&fii«5-f*>3 7 4±{3iHffi 
£ft5i§^fc&3#, ^ft«PC$iJ^3.--y F 3 6 2# 
ifioyU7i7f • 7 Hl/7*>6**t?» h©7iy 
^SrSHfTLT^-Sfr, -I©7'U7i7fI*<5'P© 

*V K«fc oTftJS. «^tC^?x©y'U7x>>^ • 7F 
1/7,PF_PCAVU3 7 0±(CittB$ft. HfrPCSd 
»az7 F 3 6 6^«;*ft*. 

[0 0 7 2] Il^'j7i7f • 7HI/XttlKt3* 
©V — 7 Fl'T.roigteV-TUiA'T. 
3 5 2iHffiT||fTPC«IPJ.--/ F 3 6 6*>&2ltB£ft 
feSSE© I F_PC7 Kl/7t$5„ MgWdte, I F 
_PC7 PI/7*6ttUi'-> • 7 F*U^A«#e»ft, - 
ft«, h777'SfeB7'P-/-ytW 
51ftfc.h£, 7'U7i7f PCMianyhCioT* 
tTffifflSn^feCT^S. 1F_PC7H1/7H £ 

ft <=> <Dfis<5&mttz>ttViz. 7"'j7i7fpc su^a. - 

7h3 6 4rt0L/y7^l;7h7^n5. Cl©J;^tcL 
T, PC|(fla=7 h 3 6 2««H5<>3 5 0S»L 
T I EU'J^->{B^£-§tt7c<i£, 7"U7i7fPC 
$)J^O.--y h 3 6 4rt©U^-> • 7 F UX • 
S:l«?LTiLU7*U7i7ffiS7 FUX£®9ffl-T 
fcttT\k<, uni:±7T7c07"n7'7A^7HJ- 

[0 0 7 3] 7"U7i7f • 7 FU7.©t>3— • D©V — 
X«^ff PC$fJffilaL--7 F 3 6 6*»S«***—7*v F • 
7 FkT. • /U3 8 2 5rigft IT, *5WJ1EU10 
4frl>m%5>—fv F • 7 F l/JX • AX 3 4 6 €:MfiL 
T^m^ftAc^-y-y F • 7 F l/XffiT-a&S. *B*f^- 
y y h . JKUT.ta, Hff F3 6 6K 

F • 7 F PXte, ^fte©^— y y F • 7 F 1 E 

Ul/v'X^ • 77^ MZA-oT^Z>'r-5>\zm??Z><D 

tt, i eu 1 0 4 ki^jas-a-s^K****. 9—fv F 

• 7Kl/7lj7-7-'7 F • 7 F U7, • A'7,3 8 4 Srilo 
T7U 7i7fPC«?9az<7 h 3 6 4^1^n, 7*U 
7x7fSS7Hl/XiLTfffl$ni>. ffl*f^-y-y 

F • 7 Fl^S:it#T5l&, #*t57 - 7>mo* 
^>F8P#*> I 5*3— F* - a--/ F2 6 2i^;U3 

[0 0 7 4] 7U7i7fiSg7Hl/7.0fc7 10©V 
HfTPC©JPJ.-.y F 3 6 U^-> 

• 7 F UX - A'T. 3 5 2 ' «, 31ft© I F_P Cfg (D 
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PC) £70 7i^fPCi!j9i:'; h 3 6 4^g^f 
[0 0 7 5] ZL<D7 Kl-Xte. hyy^O 

7xy^PC$iJffll:i~-y b 3 6 4li. MU^Xh'J 

-A^xuxxy^rsfcfeK^iSc^ns. PCWa 

Z7h3 6 2il ^•T5fiJD^*^:«h7-y7 P ^S 
^-^>£7c^X;U-^>#^fT£n5<b. IEU1 
04*f.7-f>35 O^SSITI EU'J^->fS^S 
gtt#-S>. PC$lJffll3.--y h 3 6 2«5-f>3 7 

2±©PFPC{§^© — 43 5 fctX7'f >3 5 

Oig*TiS^nT#Tll'ff$nfcU^->^frra I DIC 

eyx^g^-rs. ^-w&t. ceo? puxtfmmzti 

TPCOyy^ • y b 2 7 0 I:il)7' | j7i7f- • 
[0 0 7 6] mmz. X*U 7i?ffi«7 KU7*»*f) 

ttssnsfc-p — o<dv— x«. ^au^x* • 7 kux 

* < ktff-?-A , 7 3 5 4T?»4. I EU1 04l:i-5 
Tft3¥3:fctto- K £ nfc 7 h* UXtt, S fc ti'>& < <h 
fc^-X • 7 H U^mit'r—? t LTA'X 3 5 4 
LT^U7i«;f PCJWi-f h3 6 4^fejt^n 
5„ ^-X-7Fl/7tth777-7hT7-f-7 
>K igah^-yX • r—?)V* i3J:tf^-X • 7n->- 
7^7f • 7~-?)V<D7 H UX£#A,T<^ 
/U3 5 4SrIl,T, T/'J 7 x -y <£ P C $W 
a-7h-3 6 4, 3 6 6ft<D)/iSX?<Dg>< &Wt?>-WZ> 
uitiTtSOT, ^>©tt®©#JS-f £fliJ®£ I E 

lo 0 7 7) nftp cfflW3-=.y h 3 6 6\z, pemm 

a.~y b3 6 2 0IWfP££ttT, afeOIF_PC7H 

tCfe^T, PClffla^v H3 6 6ii> PC^JSfJ- 
~y b 3 6 2*^E x PC^Mv^ >3 7 8 £Ml£LT 
Me>nT#fcfMWf^<i:. IW»5-f >3 8 0 £S&LT 

inenx#fc-f u ^ > b/tr-r x*sijflf{t^£:§tt 

T, I F_PC7 b*U-X£H38-f -£>. dtie.CDf&JWi^ 
y-f >3 4 2jS6T'Me>nT#fc I F I FOB? 
^OWm^i I EU 1 0 4J5>e>ft!HW7f >3 4 4&S 
Ti££nT#7cP CM U * > b/lM X«£S»t« 

i) PF4s<fcy:Ex pew/f-? • =L~y h<Dmm 

04ttX'J Xxy?£.£tf§llfTPC$iJ$9:i:^-y b 3 6 
4, 3 6 6©g¥*fflXa-y;7®T&-5. ^tl^cD^.-^ h 

tt. PFPCmmv-i >3 7 2, ExPCSI»5"f>3 
7 8 43j;£pf >i7 l J^>h$ | ]P5-r>3 7 4. 3 8 0 £ 



(14) 

atxpc$ij^irL- -y h 3 6 2 \z£^>Tfit)ti2>. m.w 
y2^.m*>nz>zmz)Wi-r?$>z>. 

[0 0 7 8] yjXx-v^PC*iJi»P-ny b 3 6 4<D$> 
^tMWIi7U7xyf •tl/i'i' (PF_PC_ 
SEL) 3 9 0TS0, utl«I7' l J7i7ffii7h' 

io 9- • 7 Hl/7Byj7xyf • -fel^* 3 9 0*^ffi* 
AX3 9 2 &IoH'>i"J/>^ • b 3 9 4^ 

jH-bttT. *ffl^'j7iyf -7h'l/7?;Mn. CI 
(DiJccDyj 7 1 7 ? • 7 K 1/7 (i-f >^ U ^ >^ ffi^A 
73 9 6^IoTl/y7^MBUF PFnPC39 
8, TBUF PFnPC4 0 0. MMBUF P 

FnPC4 o 2<Dmpmn^i£*>nz>. cmewiyvx 

^3 9 8, 4 0 0, 4 0 2te^Wete#<Dfft^X'J X 
x-y^ • 7 b'l^XSrX h7l/Tt»4*t. 
^Jte.fcntf&J^OXU^x-y^ • 7 b'UX^MBUF 
20 1 8 8 . TBUF 1 9 Oisi^EBUF 1 9 2(Cffift$ 
tlT^Z>. MBUF. TBUF*J;yEBUF PFn 
P C U-XX;? 3 9 8 , 4 0 0, 4 o 2 lex b7£ftfcX 
"J 7i'jf • 7 b* 1/X«7 H 1/X • ;U4 0 4. 4 0 
8, 4 1 0A^7'j7x-vf • -feU** 3 9 O^ffi^tl 
•5. LfcA^T- PC$iJPrL-- v b 3 6 2li7'J7i'> 
f • l/y7^3 9 8, 4 0 0. 4 0 2 CDB'JCD 1 -p£X'J 
Xx-y5P • -fel^ H 

30 U Xx-y^-f -SfcJ&tC. -^©7 H UXfitrtH' 'J*> 
?3 94ICJ;oT^>7 l J/>hcSn5t, ^-CDflS^X 
• 7HI/7 3 9 8. 4 0 0. 4 0 2<Do%& 
STSl^X^jgi^nS. 1 OCDM^Jl^XX^ 

2 t*snxu«*«, z.<Dmm-£^<-ofr<D&fa7 

X5:X h7-r^7cJe>© ! b(DT$)^o l/y7^ • Zf&yt? 
4 1 2tth777 • U^-> • 7 KUX • UvX^. ^ 
Dy— yt^Ui'-y • 7 KUX • UvX^. Xn-> 
— iy-V#^xy 7/f7f - • ^-7"JU- ^— X • 7h*UX 
40 • l/yXJ', (^777* • ;U— ^> • f-f7/^7f • 7— 
XJU • ^— X • 7 KUX • l^-^X^. *5«t^iiijih7-y 
X" • ;l'-f L > • ^— X • 7 h*UX • lyS?X^J&»5«lJ*3 
nri>5. P C$9HJL--/ h 3 6 2C0$iJ^5:SltT. d 
ne<DU^->- 7KUX • l^iyX^ttA*X3 5 2 ' 
ilLT^I F_PC*fT7HUX<&SltAn-5C<»:^T 

l/y7^ • X'P-y^4 1 2p^©U^ — 
-X • 7HUX • Uv'X^fCX h7^nfc7Hl^Xfit« 
I EU 1 0 4 ^£3££LTB^»i*T£;i ttfT^S. 

u^x^^a^^n, mififtteWT.? • 7H^x*5«t 

so tf^-5> • AX 3 5 4 LTgitSftS,, 
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[0 0 7 9] HSI/yX^ •yp-yi'4 1 2n<D±LV2 
^|JPC|i|»a-7 h 3 6 2\Z£-oTfflW-£n, 1/^7 
9 • -JUyVA 1 2 0>\si?7.9\Z7> VT^tXTzT h* U-7 
^^Uv 5 7 > ^tb^A*7.4 1 6±Ki£UJLT7 P| J 7i y 

^ • -tui7?3 9 o^m-rcttf-v^z. u*->-7 
FUT.itiS.&izT'v 7i7f • -tu-^^ 3 9 o^isn 

-5. ^-7 • 7Kl/7iliMOii*«iar7 N3 6 3 
fr<bmOihfr*7-ty b ■ A*7 3 7 3 &E&Tj£ *>tlT£ 
fc*7t7hit^S^. v— xa>e»A*x3 7 3 ' 
»ftT7 r| J7i7f • 9 O'xi^nt^ftT io 

K^7te, SiU^7''J7xy^X HJ-A©3D»I7 

t7 ,| J7i'yf-l/yX3'3 9 8 > 400, 4 0 2(51 
o£®.5>7 KU7£>-f >^7 'J^> h • ^*^ffT-5 

[0 0 8 0] 7iy? • -feUi?^ 3 9 0^i££>n£> 
7 h'U-XODfcp 1 OCV- 7te. ^-y7h-7Hl/7 

• l/y'Xi' -7D774 1 4rtC0l/v 5 7 l ^E?'JT$.-&o 
:/n-y74 1 4ft©;5'-y-y h • U-S^X^MCWtffjgflig 
«ajlC«fcn«8^CD?M^EW^7>5 1 • ^— y>y h • 7 F 1/ 20 
7,^7. K7$n-5„ itie><D8-pcDfB1S:D'ir — -> 3 >1J 
I F I h 2 6 4 09§T{i©2-7 7r?' • UitX 

^2 1 6, 2 2 4lC^$nTU^)8^)©?gffi6<JlC^ff 

t$Hr£fcD#£>©T. 5—Vy h • L-v'X^ • 7"d -y £ 
4 1 4«^Je>?t»Snrc^-y-y h • 7 h>7^7v h7 
LT*5<<DT, TBUF1 9 0^ILT^-yy 

t5:i*T?S. PC$iJfflla.--> h 3 6 21fi5> 30 

— fy h#^7 hU-A©7''J7x^5 1 ^EPB#^gg/i&-r 

<h. *-y«y h • 7 KUXtt^-y-y h • L-->*7^ • .7" 
D77 4 1 4*>e>7 Kl^7 • A7 4 1 8£i&|£lLTyU 
7i7f • "fe 3 9 O^jH^n-S. -T>i"J^>^ 

3 9 4l:ioT-f>i"J^>hSnfc| 1 t 1 7FI/X1J 
TBUF PFn PC4 0 0-\R$nT7 h7$n, ^ 
— y<> h#^7h'J-A^a5i-r7'U7a:-y5 : -r-5^-^ 

htfH*7 h U-Alcgm-Si, -e©2#g©7'^>^C0 40 

• VVT.ZWMA 1 4K7 h7£ttT^S. 

[0 0 8 1 ] 9—?y V • V~J7,5> • 7*P7^4 1 41; 
7 h7$n7cfh#T**fc^-y<y h • 7 Fl^7«^ff 
PC^JHa--; h 3 6 6fH<D$>-<¥y h • 7 KU7!t^ 
azy h*>e7h'^ • 7-f>3 8 2^iSLT. 
^« I EU 1 0 4*^^*f^-y-> h • 7 h*W7 • A7 
3 4 6£«f£bT$Ei2!£ftS„ 

[0 0 8 2] 7 , 'j7i7fPF_PCtl/7^3 9 0?: 50 



28 

7h*^7{iT&£„ ^— ^ • -y-<7*tt*^^»$fii^lig 

t&JTtei 6k;h McB££ttT£tK m-k^-v-it 

7-fey h • 7HU7M (13:0) KfchfcLT^-S. L 
fcTJtoT. l7"U7i7fiSi^-y-7Kk7, [2 
7:14] lC^{fr5*&tt*lfcfVMU^— ^(D^&te^g 
T*So 7 ,, J7x^^ • -feb-7^ 3 9 0rt<D^>/^l/— 
^\t^(DZ\ t&*fflt5. VMU^il^fl^ (VMX 
LAT) >^U^>h^-v%#$r^^.Tff^ 
nfc*\ frJffl)©7D — ^giJCD^-i? • 7 K^77> 
^bfcfcfe^. fiflK— $; • 7 K 1/ 7 7><^fc;L 7c <h€r, 
7^>3 7 2' SrJiSbTP CSdffla- h 3 6 2^ii 
fifiyj, PC©JPrL-. y h 3 6 2\ty^ >3 2 4 
±©CCU PADDR©t5*MC, VM V ADD R 7 
KU7£A*>y7 7 • OL~>7 h4 2 0*?,7'f>3 2 6± 

fc&mu i£^©ftr««^£VMUfWiW7<>3 2 6, 

3 2 8, 3 3 0±»CitaiLT, VMUfifA-yA^tt 

ifclTftV^ll. SttS^-S? -7HI/7 [31 : 1 
4] «:A7 1 2 2±©VMUaz 7 h 1 0 8CQHi73<M© 

[0 0 8 3] /U3 7 0±tC2£UiS*lfcffiffl7 KU7W: 
-f >7U.*>hff?J$!^-f>3 7 4^6^ie.nT#fe{a# 
£g#T. -f>7'J^>^ 3 9 4lC«toT-f >7U^> 
h^n-g>„ -f >7U^>^3 9 4tt, *0^t7 K£ 

iiiR-r*fc«»fc. u*^*jfctti 

0 6^£tl-5.yj 7i'>f • 7 h*W7CDT<*4fc:>y N 

-y-y hft^ty vn<vmk<»9~->fy V • 7 KUX* 

U*^ L 7 h* U7©Tfi 4 h* y h it P C WM^-— y h 
3 6 2^Kl6tl-5<DT. mt0(Dfy>^^{^utr—> 
3>5IFU 1 0 2 3&tJMJJiJ-r4Ciji*T**. ^-y-y 
h • 7 H l^7CDTf4f-y h [3 : 2 ] £ 2 fcf-y h • A-y 
77 • 7 Kl/7iLTjgLT, VLWGtoltZtlTbW* 
?-?y h^-fe-y hA^^r^*]EL^««J©#^ 

A. 0*0, ^7 h U— A(D4 , C0*D[)(O#|®^ < n-fe 
•y h • 7HU7(D*^jCD7U7x<y^<Di:#^WT^n 
^ir<y h®««0©^cD7 H^tMty h& 
^ l J7x-y5 1 T^f^(Ciseffl$n^7'U7x-y^ • 7 h' U 

[0 0 8 4] 04lr*bfc^Sg7 , D>yi7(D^O©g|5^« 
^fTPC$iW^.--y h 3 6 6 £1$J5£LT^-5. *%93© 

ift-mm&mz&nte, ■Mfip cmwa.- y h 3 6 6 rass 
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Z>9 (DPC SEL) 4 3 0Ti55. mft±l'75>4 
30*^7Hl/X-;U3 5 2' ±\Zft}]2nZ>7 H U 
7te7-*r7^V 1 0 0 <DmtE<D^ft7 h* UX (DP 
C) droHfrJ HU7.«JjPS[aL-.y h4 3 4^ 

/v-i xuwmmz ifr*>4 stcdijmh' >? u ^ > h 
T-tru-^^4 3 o^ettitT Ki^xtrjpA^n^o urn 

gg4 3 2^*ttJ*7<y^ffi^SlfT-r^fc:^tC, -<>^'J 
*>h£nfc;fccD3lfT7h*l/X#7hUX • 5K>4 3 io 
6*MT!S^t'llfT-tU^^4 3 ocii$n, #©i*Kr 

[0 0 8 5] «3^8HfT7 Hl/7>t^-<D»(D^:T©0fb^ 
Xh'J-A-7KI/^H 7h*l/X^'f>44 0 
bTfrX h'J-A • l/y^^ • o.~-y h4 3 8 

#rX h'J-A • UvX* • h4 3 8lZy°>) 

7i2;f •tUi'^3 9 0i^PFPC7Kl/7- A*X 
3 7 OSrSSIfiLTiienTfrfcrfbt^yj^x-y^ • 
7 KUX«riS«IC7 h* U-X • /U4 4 O K^T d £: fc, 

O. 7'J:7x-y^PCf|iJiSPrL-y h3 6 4^3Trb^<Sffl 

7 h 1^ x a> e> y u 7 x ^ £ BUte-r s c: i zmm l- zt* 

it^XhU-A • 7HPXttigfX h'J-A - 1/ 
=J7* • ZL-y h4 3 8 iC^-oT-IHJtfHCX h7$n 
PC«iJIH^-^-y h 3 6 2H yj^xy^tSlfi^ 

fT7 Fl/X^rt^X hU-A^BIi&Lfc^JP^P-^ 
^ \Z *f fS-T £ 7 p if V A 31 ff ® /3t * T \Z mt Z> £ T- STr X 

h'J-A • Thl/XSrfrX h'J-A • l/i>75>4 3 8 (C 
S^T*3<o 0iX h U— A • 7 h*UX«^-©*i:rfX h 30 

U-A • I/vX^ • h4 3 8*^{ii^J$nT, H 

'U-\lV>?5>4 3 0^iie.n, #rfft<nX h'J-A ft ©JlfT 

[0086] *%w<Mmmmm\z &n\z. rrx mj- 

A • Uy7^ • h4 3 8 « 2 ^>CD©J^I^ D— 

^-y-y h • 7Ki/x*A'-j/7T'j>y-r^^&tB^ 

Tt>-5>. #rX h'J-A • 7 KUX^iPIHIHcStOm-rcii: 
KetD. 5&t*^^lltr B W«C<SlfTPC$iJWa-^ h3 6 
6£3i!!fT7 h* l/X^JCD£j&a>e>#r3^T7 K 1/7 • X h 
'J -A^JcDdfcJfcl^O&AS 40 
[0 0 8 7] mmz 1 F_PCt^^ ( I F_PC_ 

sel) 4 4 2\tmmmizmi fpc/hw^thi/ 

X • AX 3 5 2±tCjitiibTI EU 1 0 4^15t*ro 
h<DT*&Z>. I F_PCtl/^5'4 4 2^C9A^ttHfT 
•bl/^^4 3 0 teg? X h'J-A • U:xX^ • =L~y 
h 4 3 8 fr^mzth J]7 FUX-Z&Z. ftt/uZom 

I F_PCtl/i'3'4 4 2«PC$«Jfflla.-.> h 3 6 
2<Dfg5S£§ttT. HfT-fel/^^4 3 0 A^aJ^J^nfc 
f?fr7h*UX£S#?t"-3. L*»U frfnM^X h'J-A© 



<?0 

^©^stRa^ ^ic^-r^^feic, rrx h 'j -a 

• UzSX? • h4 3 8a><=><Z)3ftL7c7 Kl^XS: 
A'-fyULT, /U4 4 OiSBaTa^lC I F_PCtl/ 
^^4 4 2^210, M I F_PC^7 Kl/X<hbTf# 

[0 0 8 8] 2lfirPCStjiJ®Lu- y h 3 6 6 li. 4T<Offi 
• h • 7 h*U7.^W-#-r^^l6^ffi 

iT^5. mHfT^7Hb7,tff7. h'J-A • Vi>7.9 

• h4 3 8*>^>#/t7 KU-Xte, 7HW- A*X 
3 5 2 ' . 4 4 0^S*LT$iJ^7D- • -fel^^^ (C 
F_PC) 4 4 61Cjg$n^>. ^-Oifg*. PCftiffia- 
y h 3 6 2 te;Mi&*&te£Jt-3T*-y -y h • 7 h* 1/ 
X ifK© » t ^ ^ IE?B tmm 7 h 1/ X * g#?T5 - <!: *i 

[0 0 8 9] r©S)17Hl/X, "3^0, ^— X7HW 
X«7 KUX • /\*X4 5 4^iSSLT^-'7-y h • 7 h* 
UXALU4 5 O^Ib^. 5>—fv h A L U 4 5 0 

-•y h4 5 2*b/U4 5 8 SliTi* S ftT < -5„ ffl*f 
^7>f^(l 7-^-x^7--V 1 0 0CD$?jg3I^Jtr 
J;ntt*»i+a*t^-y-y h • 7 h* UX^f&^LfcBPffl*- 

{£H-^:x--.y h 4 5 2 I t3-H • J-^-y V<D*^J 
>h*ffi7 l JA*X3 1 8*^^Di?)Tt#fc^-^5>h*^fi:ll?r 

Stt^«>. mmz. -ty^y h • ky7^I(i7^>4 
5 6 ^ig^LT^-y-y h • 7 KUXALU4 5 0 'vji 
*y±y h • I^^X^4 4 8itPCmm^--y 
h3 6 2i>^7'f>3 7 8' 5:ftfiUTt7t7h 

ffl*Sttffit-5= *7t«; hf«(D;*:££H7 F UX • 7-f 

>4 5 4±^ite>n-5^-x • 7 hux*^ffl»^— y 
; y h • 7 f U * & mn? z> £%<omy ? or k 

l/X*T*©T h*l/X • *y±y hlrS-^^TPCSHWn 

- -y h 3 6 2 lCctoT*iJS»r$n-2). OJO, PCiffla 

- yh3 6 2tt, I F I FO©JffllPv->^ • a.-.y h 2 
7 2SrSfflt5^tl:J;^T, 5ii!fT.£7 h* l/X©^ 

(CP_PCtcJ;oTS^$nfc) tlr^-H-az 
•y h 2 6 2 ICctoT^ffi^S + W, fcTPCny-^ 

• a." y h 2 7 0 \Z ioT®S*<DffHr£#!3SLT<A£ 
^©ffl&^iiKFLT, -?-CD#fr(D^-y >y h • 7 h* h- 
X5rW»fr-5o 

[0 0 9 0] miti5>-fv h • 7 h'l/X*^-y^ h • 
7HUXALU4 5 0 tCi;oT§H£c5tl-5> -^<D^- 
y-y h • 7 H1/XH7 h'l/X • A*X3 8 2^ILT, *f 
m-?Z>5>- f y h • UvX^4 1 4IC##jA^n^<> 

[0 0 9 1 ] 2) PCSfJfflr7^rf'JXA<Di¥iBB 
1. >^^X h'J-AOH : MBUF PFnP 
C 

1. 1 ^©^-f>-7D-7'U7i7f^07Kl' 

XteMBUF PFnPClIXhTSn^ 

1. 2 aa7D-^A%HiJ|t 3 2 h'7 h • -f 
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>i? l J/>^(JMBUF PFnPCtAoTUSTh' 

(x i 6) fc*ttps-r«> 

1. 3 ^*#MfP7D-^*M'7 s 3-HSn*t, 

■f-^li75'yya$tl> MBUF PFnPClCli 
^-yyh-Uy^^'^7h, PF_PCtl/f^ 
*«ktf-f >£MJ*>**aLT. 8rLl^;*-r>tfo<frX h 
>J-A • 7Kl/7.^D-FJn4. £tLI^7 KL-XteiTr 

1. 3. 1 ffi^#H»7n-©^-y^ h • 7H 
FUCi-pTIHStlS 

1. 3. 2 msm&'&wm^u-nz-'fy b • 7 h* 

U-Xtel/i/X^S*^ ^-X • l/v'X^ffl. &tf-f > 
1. 3. 2. 1 tfM^U 7i7f • tJ— T ?)V\$mPl7 

Fuxmwyn—ifr^izziLTp—yv b • 7h*u-x#* 20 

1. 4 ^f*ftiJW7a-^^f>f§fe^c©^-f > • y 
a— • yj 7i7^«7 pi/xii;H/u$nT. 

h • 7 • UyX^ • az y K PF_P 
i&WlCMBUF PFnPC!;Xh7Sn, 7'J7i7 

y«i. 2^e.^tt^n^ 

2. ^Dy— »^XhiJ-A©Ii: EBUF P 

F n P C 30 
2. 1 :/n->-S>ir*^tt*^>3:fctt:/7>y • ^ 

— yy h • X hiJ-AO«fT7iyfSnmtt*# 

MBUFAgg$n5ST7D->-yt • X b 'J— A© 

<frX NU-AtC«nfc*ffM*IW«7P-Sr«ia"r*IR 
tCTBUF£&fflT"#3 

2. 1. 1 7Dy-yt^B7°Py-yt^Xh 

<nM*te*X r*LT«&SfcV>. :/P->— v^fJM^e. U 
^->T-5i. Hfrte±#^X h U-AfcjR*. 
&*imz-t*1tib\Z\** *X hLit7"Dy-yt^ 

2. 1. 2 ^-f >ffl»^XhU— A»C*HTtt, JB1S. 
Tl^*:/a + ffr^X h IJ-AH* 1 #^-b-y h© 50 



tro*MtW7D-^ML, SfS2&#tt#f&J 
»7D-#frfe7 h^*MBUF^te2l$n2>*Tm2^ 
fl=#§i»7n-^t2/ r-K*tbTyjXx;/y£# 

2. 2 7"Dy- v?-vfftfi«. ^(DEPfig^E— K • 
7> K • 7^-;H ; ilTtinTt^ffi*tt7t7 h 
fc<fc^T, 7"Oy-yt ■^-f><DW7HU7,5^ 

2. 2. 1 7"ai/-7ir»^6*6nft*7ty h 
ffi» I FUKilMSSnT^S^O • ^— X • 7 

Ki/x (pbr) i/yx^iaoTt^it^n 

mftZtlZt. #&7 Fl/Xfcitfy-^A'XSrilbT 

2. 3 yDy-yt^'in^t, ik©^-f>^ 
X h "J— A I F_PC7 h*l/X«DP C 'J * — > • 7 h' 
l/X • l/^X^lCX h7$n, 7Pt7D--Xf-^7 
• 1/vX^ (PSR) rt©7"Dy- v ? *jflrr t P£-.y r- 
(procedure— in — progress bi 
t) tf±y b£tl2> 

2. 4 :/n ->--»• X MJ— A©HB#i7r-*l/Xte. 
PBRk77^ (7Dy-7t#W7>K-*7t 
•y r-<I£J)D*.T) *>b P F_P C-fel/i7;$"\i2i£n£> 
2. 5 7Dy- -Jyf • XhU-AOD^J&THl^Xli, 
WfX h U — A • Vi>7,5> • b <t-f ij ^>^"\ 

mmzmzti, (*i 6) tm-o?>)*>btz>. 1 

>£"J X > bZtltiT b' UX\$^(D$> tEBUFPFn 
PCtCX H7Sn§ 

2. 6 (MffllXO— 3 2ifyb--f>y 
U^y^li&^Dy-yt^^i^- -iM^ 
CTtlCEBUF PFnPCl:A-3TH<57Hl/7fi 
(x l 6) 

2. 7 «i*fl=«afP7D-*^jj«ix3-h*sn*i. 

^7 >y*H*©& £ \Z y x 7fSnfciTffl7"'J X x y 
y • f-^ti777ya$n, EBUF PFnPCIC 
(i»rL-^yp->— -^-v^X h 'J— A • 7 KUX^P — 

2. 7. 1 fflttaffcttWH^D-fc-fro^-yy h • 

7Fl^X«I FUirftJt^tlT^^l/yX^r-?*?, 
tSWxa— ^©IPffi^- H • ^-^7>K • y<<— )V 
Krll;AoTU5^7>F • y-^t^e. I FUfcJ: 

2. 7. 2 ilS^i*#7'7>f«5'-7 ! 7 h • 7 K P 
Xttl^X^SSMitu ^-X • l/y7:?lijct^>T 
•y^X • l/^X^ffi*^ I EUK«fcoT»r*SnS 
2. 7. 2. 1 #^7' l j7i7f -ir-f7;HJ«6^7 
Fl^X • yy^lZZtVXf-y y b • 7 FU-XtJ* I E 

u^e.iisn**Tf?ii:-r*. mnn-^^M-imn^n 

2. 8 *©7"Py-7t • 7"y 7i7f hffl 
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7HUXttEBUFPFnPCI;7,h7$n^'J7i7 

2. 9 T'Dy-v't^^C'J^-^lT^-H 
^n-5t, y'J7x7?^uPCUyX^l;7b7$n 
Tt^T Hl^X^^i^lt^n, ^-cDSxh (x 1 6) fctt 

BUF PFn PCbvy^KjI^n-S 

3 T^^ffr^X hU-AWMS : TBUF PFn 

PC 

3. 1 MBUF^T, F U-AcD^CDS^CD^-fe-v 
F (C^nfe^fro^$dW7 D-fft4f#I xn-FSns 
t. 9— Vv F • 7 Fl^te-t©*— ?v F • 7 

TiS&tt7 EUIC«toT*iJ»f$tx2> 

3. 2 r^7>^ L *ff'5A-f 7^J <0»^ : 

3. 2. 1 ^5>^l6»7HP^JCfTton*«^tt 

?—tfy b • 7 F I EU*^jI$n-2>*T#^7 r 

3. 2. 2 PF_PCtU^^M>i"J/>^?;I 
SLTtejt-r^.^ tl:J;-pT77>f • F ■ 7 

Hl/XSTBUF PFnPCICD-KtS 
3. 2. 3 {f — try F*H?7.F'J — Art*?"'.) 7x y 

$nTTBUFicAne>n/c*<hTHff-r^>fci?)»c i f 

I FOICit^n-So IFlFOtTBUF^-ffCW 

t, yj^x-v^ffit-rs 

3. 2. 4 3 2 tfy F • -f >£M J^>^li§7' l j7i 
•y^-U-'fi'^^tlrTBUF PFnPCCAoTU 
-STKl/XMSr (x 1 6) 

3. 2. 5 htSHS-X F 'J— Art02#|©^ 

<fi"fcy FKSnfcfttttfSfflll^n— A*** I fa- F 
$n5t7"U7iyf • *^V— ~>a $g 1 CD 

V • 7 FU**H-*U*-yy h • I^A^KA F7T 

S) 

3. 2. 6 mWOft^v VTHVtkPi-ttZ-J^y?-* 

3. 2. 6. 1 7*5>f©V- 7.75i7 p Di>— i/^ilff 
tpb'-y h7>^fiJff$nrcEBUF^-fe>y ht»rjfct 
#fcmBUF*fcttEBUFfc:AoTV»*«*O0*fl : # 

3. 2. 6. 2 ^n^-^ + afrl'hry h©tt*KS 
0*<^T. TBUF PFnPCl^MBUF PFnP 

3. 2. 6. 3 ^D->-5?-v5iff«ftfy h©tt*C* 
O'^T. 7*U7i7fU:TBUF^SMBUFit 
HEBUF^iiTS 

3. 2. 6. 4 2#g«£#tt#7^>-9 1 #<n-t>.y F 
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it i ya-F^nx^&ttntf, 7 p p->-> ? -v'jttf , i 3 t* 

h<D^tcao'^T, MBUF*fcttEBUF7' l J7 
3. 2. 6. 5 2§10^tttt§7'7>fWlf 
^7^3. 3. l'vittT) 

3. 2. 7 «B©*frtt***ft-fey hOf®**lctt 

3. 2. 7. 1 ^-y*7 h^XMJ-A)!!^©^ 
io t7 hiftff® I F I FOi 1 EUS:777->a-r^ 
3. 2. 7. 2 MBUFifcliEBUF7"U7i7f 

3. 3 ry^>5 i /> s ff:bnftW'W 77j : 
3. 3. 1 ^7"'J7i7fl/TMBUFCAn5 

3. 3. 1.1 hW^OT^ft 
##tt»:7 0-<i>*;f&«ffi#fc&tf*-yv F • 7HU7 
StUlU ^— F • UvX^»CXh7TS 
3. 3. 1. 2 *«JO*fr#*#^-ty F<7>fCQ*# 

20 tfzmmyu— iEu^-y»;h 

3. 3. 1. 3 2#a©#4^t<;/ FW^W^tt^fcJ 

«7d-^cd 1 y ^- K*«fft)nat. aw©*^ 

3. 3. 2 U0ro*Mt77>fO^-y7 F ' 7 
F UT^Itff TBUF PFnPCCn- F 

U ^-f >#^X F U— A©^fTiMfrbT#^S:^U 
so 7x7fLTTBUFHAn^ii:5itet5. y 
F^-t-y F«D— K£ftfcV> (Lfc^oT, 7"7> 

MU7D-*M*ftsnfct*«*snTU5) 

3. 3. 3 mU]e>-tv h(DQ<D3ift-D2MW7U-fii 

3. 3. 3. 1 7*7>fOV-^^EBUF^h 
'J-AT?*4tyny-yt »ff«f F 
»i$n^i. MBUFifcliEBUFS777yab 

40 -T > • 7. F U— A^CQifr^GD I F I FOi I EU^7 
7 V ya1"5 

3. 3. 3. 2 7*Dy- vvitff 4>£-;/ FcD#^£ 
WSfbfciiOfc. TBUF PFnPCffl5:MBUF 
P F n P C Sifctt E B U F 'MfciTT S 
3. 3. 3. 3 7"P->— ^YjifT4»t*-> F©ttS8*^ 
WWbitaOJl. 7" l J7i7fW:TBUF#<ftS:MB 
U F SfcteE BUF 

3. 3. 3. 4 yn->-i^jtfT<Ptfy F®tt&*>£ 
*IJ»f bfcil 0 fC. M B U F £fcteE BU F 7"U 7i7? 
so • -t^V— va >Sr^fTT-5 
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3. 3. 4 Sffl©-fey bft<D0iiktt%®myn-fii<?i 

3. 3. 4. 1 ^-yyh*^h'J-A^f.(D^ 

■fey HOTBUFS 777 yaf5 

3. 3. 4. 2 2#g<D&#tf!?:/7>3 L ffr^7in x 

©ttSI*^*lJ»fLfeilt3lC, MBUFJtBEBUFT' 

3. 3. 4. 3 2#g(0^##^-/^>^^75M x 

•y7°3. 4. l'satT) 

4 ^&<fctf F y-y :/*M* 

4. 1 b7y7°\ZfcmzW£<Dh<Dfrt>tSiZ> 
4. 1. 1 A-F'7x7#jr)&#. 

4. i. i. i $mm rasfctt 
km 

4. 1. 1. 2 VOTfcML. »«t5 

4. 1. 1.3 7FS«yy- 0130 fft^TgftMK 

4. 1. 1. 4 WD&*-A> b7<Dm^7 FUXteh 20 

4. 1. 2 77h^i7- h77^ 

4. 1. 2. 1 #|WIW WSB) 

4. 1. 2. 2 W^il/T*fifS*l<5V7 hfi7* 

4. 1. 2. 3 f-777-/\>H7©lte7KW 
• 7 Kl/7xfite-&3tlfch7y7Sft7t7 Fa>£> 

4. 1. 3 

4. 1. 3. 1 $i<frtmmi,T%!k-?2>mm 

4. 1. 3. 2 ffMKOUffWMcfflSSn* 

4. 1. 3. 3 «^©«s*K:«t:o, «3«r$nfc^t 

4. 1. 3. 4 M*A>F?<DHlft7 > HI''>ttt. I-? 
y 7 • A> F 7 A t) Q jfcOVitrs&K^-^UST?© F 7 

7 7"s^7t^ na» swiff sns 

4. 2 h7-y7^XhU-i>-^l/-y3MJf 

4. 3 b7v7°mwi>-^>rf'A(DmK)&Zf-'$mh7 

y 7<Dmz x P C 7 F V^Sr-fe— ^T* - £ 

h7 y -fit** h^pJffiTi&S. Ih7 

y 7" ■ V- v 3 ><D5c7 m \z b 7 y 7°&mtlZ> t , 

5 h7 77*^X h U— ACD^a : x PC 

5.1 b7v y&mtitzm ■. 

5. 1. 1 #mtsi%4Q&?>-t>mz\z>£. *r<D£2mn 

4"<D^«-P#«t'»r$n-5 so 



5. 1. 2 mn&m-wmzzt, &m-&mzLLtc$t<% 
i)m?f2nz>£b7yy°-t>mwztiz> 

5. 2 h777"*Wnfett: 

5. 2. 1 fijoii^-«^±$n-5 

5. 2. 2 ia«)IF_PC7Hl/XIJxPCK7 7 
7tt»U • 7 FPX • lyvX^lCX F7£tl-5 
5. 2. 3 I F_PC7 bUXt^r(D$>t<D7 FUX 
I F I FOtMBUF7*'j7i7f ■ Ay7r»4 

5. 2. 4 7Kl/7IF_PCt, -f-®$>t©7KU 
*©3EfTanfcl*^£, *-CDt$M*CD*S*te I EUA^7 

5. 2. 5 MBUF PFnPCL h777"-/\> 

5. 2. 5. 1 K7 77"©7-X«#ftUyX^l: 

yiCJ&CTTBR^fcteFTB U-i/7.^^7 F UX 

5. 2. 6 #WJ7i5»f*ft, »*»»5fc:*fT 

-r-£>7c*tc i f i FoicAnsn-5 

5. 2. 7 F5>-y Zf • ;i^-^>C0#^-?-O*i^fT 

5. 2. 7. 1 H777iSlJl'-fyttxPC7KU 
X£fi)f£<E>P'$r->'3 >lZ±—7-TZ>mi£$:ffi7L, fiJO 
ii*-^flZ>'pJtgicT-5. x P C VV7,*?\-m i faVi>?,i? 

MC/^ftUyX^^Kl/Txtr-^ • 

5. 2. 8 b7y7°$i<?tfr'b<D ] Ji? — Z>Z\ 

t tc J: T h 5 y Zfftmfr 6 ftttttl ££>grtt& -5 

5. 2. 8. 1 Hilrt-^UTl^BxPC?! 5 

L-X2:^©1HifJ5£»gnv— -/a >3&»6*7cLT*>€. F5 

y -fiMtlfie, <D U ^ - > £3feff "T * 

5. 3 h7-v y**3ft»6©U^->*«Stffanfc4: 

* : 

5. 3. 1 fiJOj^^pTtglC$n?) 

5. 3. 2 yPv-vriiff^b'-y hOtt«i>6fl« 

Lfct*50tC, xPC7FlyX#9lft<E>l&<frXFU — A 

• l/y7,^MBUFifc(iEBUF PFnPCICR^S 

7U7:ny-^7!>t^cD7Fl/Xa^l8fr£n& 
5. 3. 3 xPC7FUX^£rXF'J-A • u-^x* 
£SLT I FPCUv'A^JCiaTcSn-S. 

[0 0 9 2] E) fdoii**J:z;wn©«ia 

1) «EB 

p -t y +>-?&< * -r > ^ 7. f u - a & <e> Hff $ nx ^ -s 

7ay-/t^ F U-A^£3?fT£tlT^-5 
*V 7Dy— »^ FU-A*»6*ff SnTVi*** 

t'X7iistte»n, ^«j7sn4*T«nntLT^*. f^ 

7 7- A>h*7©BBJ67 FU^ttTa?-r*«k5JC F^ 
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[0 0 9 3] ®K)V<frt&WlZ. *SI«T»I*Wl: 
2t?CO^-f -rftfr*, ift^X h U-AO^CD 

"J - A <D * CD4tJg(D<fo4s- t#m® \Z 31 £;B d $ n* <b « 

(f au 1 t) ©fflBtt, *W«»T»4«SIC«V>»W 

— K<^XT*iJDii*--1 :> V7.^?FtgfiJ0ji^- (non-m 
askable interrupt) (NM I ) <h|B] 

n%i, /Dt-vt-3>f+^hA<!l^Jn (fro 
zen) , t^TO h5 v/j&t*!9i&*StJfc3ft. *-5 
lO/Ptytrtti5if*««Xh7Sn. /D-fc-y-y-ttS 
fc^OH <3 &*-lC*f Jfct* D i&*A> H 7 \Z 
1? MU£[pJtt-2>. #J0)i*A>r I v**-5-OfflaS:^7 

[0 0 9 4] m%\M9Vti$. fiffrX HJ — A©«t>«)#<fr 

—St, -e-W^COVMU^^-S. ^n— 0j| 
^.fcf-rS — F4>©*^3ftiai£*-^T»*d», /o-fe-ylf 
©H^MS V"*;!*- (privilege level)!' 

-bfPHct-S^tV^ fc*«f *ff x 5 - jMKHT 31 * jg 
-#**3i« (retire) £tt3<h#£T^<D#<S#«£ 

ig c $ ntzmmmft&mtt- ic*f js-r s «w a > h* y k *o 

[0095] 77h^x7- h 7 y y°^\tC F_D E 
T2 7 4 (0 2) i;J;oTlfa-K'^f-yTM 

(EBUF^fcttMBUF) ^T^tt^n-S. ^tltl*! 



(20) 

<?<? 

[0 0 9 6] 2) #|t|W»J0^ : #HJMd9i&*tt, 
fiJDi&*7-f >2-9 2?:iLTPCP-/-^ • XX y h 

2 7 oic&sn^tis. 03tc^Ti-5«c. ^n^o^-r 

XiPCD-^yi? • XX y h 2 7 0rt<Df"lf9ii*Dvy 
• a- >y h 3 6 3 iZMtii-TZrzVXDbCD-?. NM I 7 
10 -f>, I RQ7-f >i5<ktfl »COfiJ0ji*-U'^;i' • 7-f 
> (LVL) *>&ftoTl>4. NMl7-f>im^^F 
Hgt>JD&*£3I*lL, fl-ttV—X SigjSi£L-Tv>S. c: 

*-T*-5o I RQ^-f >fo^gBy-7.Sre^tLT* 

A-H^XTfiJ0i^*-ttSSS3 !f#5g*T 
-S^lt^T^, WO&^g^bfc^gyl-^A'-'fXti 
fiJO&^-U-^Jl' • 7-f > (LVL) ±lC#19i**#^ 
20 (0-3 1) SriHttSTS. J^'J • X^— • ^-r>{±M 

cun oic^oTT^TV^-r- (Stttt) « 

fiJOi^^-^-O (HTP-fr-f) fciiJOii^P^y^ -ax 
•y h 3 6 3{Cil«]-r-5fc*JClSlt^tlTli-5>. Ctl^tr 
tt, v/* r 7>^fJD^^-, ^t'JAWA (1/ 
O) X7-fJ0ii*-. Vv> • ^x-y £»J0&*-. 45i 
tXA7*-V>X • ^x^fiJDii^-^^^i- ZtzVXD? 

[0097] #mmmK>&fr<D&*it-Fj&-r2>mmMft 

so £ra«K**«-r**fii»£* r- 5 y /#^l«»#»t €»n 

K^xTfio^^-u^^tMa^it^nx^-s. ^ti^ 
h 3 6 3 i:»»*nTv>5. — &\z h7y ymntfTtz 

<45t. r-7y/cO^$feS^«</^^. 
[0 0 9 8] #|5]#miJ0 ^^KOMa^yf 

• a.x-y h 3 6 3 ica»£ns<h, WDa*IWfP^-— y 

h 3 6 3«fiJ0ii^-M*^ I NT R EQ/ACK^-f 
>3 4 0 SIS LT IEU10 4^iiai-r-5<. *J 
40 Oi^^$iJffllXX-y h 3 6 3 ti/'J y x.y^—m^±mn 
$7^>3 4 3^«SLTPC$)Jffllxx>y H 3 6 2^ig 
ffiL, PC$iJ^XX>y b 3 6 2lCffr^£:/U-7x-y^-f 
•S^iSr^^^it^. I EU 1 0 4 &*-<D<h£c93lfT c P 

-rs*>, -gc*7i«-r^To#^5:^7$-tt*. »an 

l»"rn©»^"b, jlfTP CfrJ^XX-y h 3 6 
6rtODPC«. I EU 1 0 4#iiJt)ii#-CD£<l£«i!g 
so tsMi;, «^lc^7L. ilisnfc#^i:»»6t4i 
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?lZMW\2t\Z>. ^'j7i7^tlT, MBUF. EB 
UF, TBUF45«fctM F I F02 6 4 tCfi^tlTV^ 

[0 0 9 9] I EU 1 0 4tegiJ0i£*.A> K^'E.fiJO 

5g§gff^£INT REQ/ACK7-r>3 4 05ftft 
IT, mV&frMffl^-y h 3 6 3^mK>'M-To £©fg 
*t£§ttlfc££. fiJO^^.©JPrL-<v b3 6 3l3u «T 
-CiftB^^>J:3iC, fiEST* bz>y7 • A> 
X/tyffS. 10 
[0100] 3 ) N ttlftlft 
RI»!«^0»^tt. »0&*M»:i:^ h 3 6 3 

-f) £=b-?T*5 9. #t*-y hte-fe-y Kft©&fSH*»C*tJ£ 
cH*<E>*1TH£o fiJDii^J^lnn-y h3 6 3«&^ 

[0 10 1] ^<D^±y hA^Uy^y^tlX^ 

a^«fr, vMu**TLB^-a*fcttgij©vMu«n 

SiatiiuCttiliPCD^y? • azy h2 7 0 20 
'v, &^m0&?)-%m3-=.y b 3 6 S^VMUfflffl^-i 
>3 3 2, 3 3 4SrigffiLTjien-5. «0i&*IW*|3- 

x-^5 1 ^-fi!f t t 3 ±-r-5J;r>tC^'f >3 4 3 ^SftLT. 

PCtt»o.-y h 3 6 2 Kfflfcrrs. c:n<tis|P#ic, m 
0&?).fflWa--y H6 3I1 «<fH:y h*tsie»n4* 
©y^iyf • A7 7 7lCiIT5VM_M i s s * 
fcliVM_Ex cpt'7 h^i'-feS^KST-STj^-fey 
h-T-S. W0i&*IWW3.r:y K 3 6 3 ttifj^ 

•fe-y h©4>©fft^©£*n&W<a|-Cft^©-C\ -?-©#<£-£ so 
•y MC2#«T5 4fi^rt«50W*«lf y K££gB-fe-y h 
U WlffiSrjeciLfc^iiy h<7)'t'04#^<D&*{C*f 

^^"t-y MM F I F0 2 6 4rtTft<£U^.;Kca-r-5 

[0 10 2] mmz, 7*U 7i7f 'A7772 6 0, 

1 73- h • a~-y h 2 6 2 IFIF02 645: 

2*13 £, ^©«-fSt)*JO^^.$'J^lrL- •;/ h 3 6 3^M 40 
6*1, a~«y>3 6 3ttWn*5l*eJlL.fc**K:»l6: 

htUfftt, W)B©ffl>-fH: y h*MFIF02 64 

T£<£ cart £ * Titi o ic iftfr $ . 

[0 10 3] Jfig^Sg0iJT«, 7U7x7f • nvVy 

2 6 0, If3-H-az-yH2 6 2*fcaiFIFO 
2 6 4 ftiLT»*t->7 h LT^S&'PT-^W^n-g) 

y7h7i7- h^yT*^© 1 ZftZtfT so 



40 

25-5. V7hr7x7- h7 7 7"^ < rftt, CF_DETa 
n-y h 2 7 4lC«koT I • Xf-i?T«fflSft 

^^ffa-'y h 1 0 4KSU#-r5£T*f^J:-5IC-r3 

thit * ns Btr i^lt -s igncD * -5 zf a -t y -twsi \z 

»0*^T3i»^n^©^Klh$n-5. jSftfft^©J;5 

(VMUMIWJilt) ^IslCD^^^^mt-^J: 

ofclCftH©"?, f^^fr J- - - 7 hi 0 4{rS<*T 
©£r*> \z <fc « ISIUJ&g fc fc V». 

[0 10 4] ±JELfcct5t^ V7h9i7- h5y7" 
fft^rti. CF_DETaz7h2 7 4CJ;-3TIf3- 
K • y-CfctHSn*. WOB^O^y* • 3.--y 

h 3 6 3rt©-t©*^c»iS-rai*3aiJ«f!i^an»tfy h« 

•fe^h^n, OA^l 2 7JT0MT', 77h^i7 
7 7h7i7- 7*#*t« h 7 v ^fft^KttJ&tttt 

f.nt7h7sn5. b^L, y^y^mmmmz 

0 , V7h7x7 • h 7 y ^ttlWW 7 D -^^fc'lt 

a- 7 h3 6 3it V7h9i7- h^yT"^^ 
$ tlfc tf7'J7i y B#cf±-r •£> <fc -5 tC P C ^JP 

3L~y b 3 6 2 fcaftb^l». -^©^OtC, 
F I F0 2 6 4JILT->7 h $tl-5© t|B]B#(C I FU 
1 0 2IJh777"- A> h'^&yj 71'y^LTMBU 
F^7MJ-A • A'y7 7l:An5. 
[0 10 5] t^Hi-fey h*«IFIF02 6 4©ftffil/^ 
^STitT^is mO&Z-niSyy • ary h3 6 3te 
■t©*^-t«/ h©«SJ^S^t*-y h*4 t'y h • ^7 
i UT SYNC H I NT_I NF05-f>341 

T-iEuio4'\it) 1 $!<$i-ty b<Dtipx-mmmn-<D%. 

&£#>£a»-r5. I EU 1 0 4«fiPP#tCJS^b^:^ 
r, N©4 , ©^:T©^^a'^©77feTX'7-> ! 

=L-)iisnz>±*)\zrz>. m®.w.mmnmn-t"s-otcm 
*a«Hff£ ntzTztb \z& z\ z> &me> & o \z . v -> 

*iTr£ft-5J;5K-f Sfcfct;:, p s RIC^^^-^A^pI 

nntwfta-r^To** »»Kth7 77'^ 

*j t 5 1 * fz » . «^.**ig ^ o ^ ^ t^fiJ 0 n 5; 
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• =L~y b 3 6 3 KiiJS3*l5. 

[0106] i eu i o 4«KfTWic^T$n. mmw 
T5. mnz^zfezLtzftfecDfii^t, 

7 7yaSW. HfrPC$iJPrL--y h 3 6 

61*3© i f _p cftmmzmm-znrzm'ikexfr^izziifc 

t 5 J: 3 JcJgJTr 3 n, i 0 7h3 6 io 

3ICj§£]£n-5. 

[0 10 7] ^©^^HTfe-S^^jiiS^n^t, 
I EU 1 0 4tei§j&3*l5f*MH:-y h (l/yX5-2 2 

4) <D*izm$imn-&&z.i,tcfi!^tf&ta£, £*cd*h? 
hft<Dmm<Dmn<»m£m&7PLfzm%it-m\z. sy 

NCH_I NT_I NF07-f>341 £*1e&LT#J'P 
ii^.Pi/-y^ • rr- h 3 6 3 tCjf^l-r^). IEU10 

mt. mV&Zt-Wy ? • h 3 6 3 A»6 I EU 1 20 

0 4»Cig3*lfc4 fc*-y h&m-^f b)Vt 1EU104T 

5\gmz.2ntc&m&%tei'tih<DT°$>z>. yj7i7 

h-nm=L-v V 3 6 3 l:tTl:x h7 3*iT^5tif$8;5s 
&*lW:, -€-©1f?fit-*#tC I EU 1 0 4fr<E>mK)&?>-ffl 

mi.- y h 3 6 3 (cjgai^n^t»$6<o^^^(±, mo 

&frfflW=i-=-V h 3 6 3rt*Si«ffi5fcS[Bl$0iJfl-<E>rt;g<»: 

© h ^ v y&n & m m t 5 <d \z x- & 5 „ 

4) /\>\ i y • x ^AyftU^-> : fJO&^Sfs 
JSIgffl^^'f >3 4 EU 3*1-5 30 

*V S*littifP«^©01J^^ hM^-f>3 4 1*£ 
iTSfSnfei, IDPC^^->-7HWtl/ 
T«Fftl/yX5'4 12 (@4) ©— ^T'*5 x P C US> 
X^fC-H^WKX h 73*15. I/ntyfttll/y^ 
^ (PSR) (iftCPSR (PPSR) V^7,d>\Z^7, 
h73*L f lTS«IMl/yX^ (CSR) tfttft 
1/^7.^4 1 2<T>*<»\ttmSc.WtV : S7,9 (PCSR) 
C:-fe-73*l5. 

[0 10 8] h7»y7-A>H7CD7Kl/7tth777' 
• ^-7. • l/y7^ • 7 KUXK^-fey hSrJtoAytfc to 
©<>:LT§t^3*l5. PCPy7i!' i a-7h 2 7 0tt 
h7^:/ffllC20©^-7l/:x7 £*Kbte# 
l:#Sky'X?4 1 2 (04) (D-gBT&O, ^il^ll 
ff 3nfc4$^#l&f^K£oT*jg$<fc3*l5o 
h5>>yT«. A>K7©7 HU-7.^It»-r57c*tr^ 
ffl3*l-5^-7 • l/yX^lit-777'- ^—7. • V'JT, 
^TBRT*5» 

[0109] iiDMiiwa^y M6 3ii m#.®m 

ook-up) T-^JIIT, ^*HrKa^tte»*l so 
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TzY : 7v7&n*:Wftti>. z.n\*. mnLtz^-^ ■ 

l/yX^ST0*7t7htl/T, m©INT_OF 
FSET7^f>3 7 3 &m&VT7V 7 *y^F CMW 
h 3 6 4^*83*15. • 7 Hl^7>ti> * 

7t7 h • Mv h£T&\iy h h LTT B R \sz/7*$if> 

e>#fc±& t* -y h cms*- *«»*t#» e*i-5 1 n 5 m 

93>H8»Tte2 ' h*-y httt i ' hOdtTS 
5„ ) 0iJAtf h^-y^WS^O^e. 2 5 5STt, d 
tl5 8t'7 hfflT**t-i, A>h'7 • 7 Kl/7«8fc:y 
h • h7 77'S§S2 2f7htTBR^h7I©S^ 
\zmi&-?Z>£#ttot>nZ>. h7-y7"#^tC2«T©T&t* 
•7 h SrttfcOT 5 t . h777-A>H7-7H l^XteS 
iC7-H^±tcS^n5ittC^£5. Z<DJ:o\ZVT 
f^e>*l/ta«S7\>H7 • 7 h*U7teA7J3 7 3 CD— 3t 
LT7 ,| J7iyf -tl/^^PF_PC Se 1 390 
(04) A.2t,n, *07Kl/7ilTl553n, ^£ 
tS^^^^'J 7x7?Sn?>. TBRl/yXi'^ffl 
Lfch7-7 7"0^ • A> K7-7H l/XttfT 1 
7— K*:tt8t*iTt>5. L7cj4^T. h5«7^-A>H 
7 • 7 HU7.fc***<frtt. fi<aoth5v7 , ffli;l' 
-5 1 >^co^«W> r ^>?^T/<!:lt*l«^:e)^U„ L 

Kih-r-5fe«6tc, -?-cDS^Ic:ttSc^S^:%©3&HK-^ 
MAtfTLB h7-y7 , «iS3itrSlfT3-ti-5^g 

7Srli?^ai*5cfc'5lcLfcffiiih7>>y • 
«*ii*nTl»S. 3e>lC, a»h7 77-A>H5li 
^^UJZfc, • f7 T'ROMlCfeSfiittCffi 

g3-&5Ci:^T#5©Tr, RAMCD{4® (D -jr — v 3 

[0110] ftmnmMT'it, Jtah7-7 7*ift4h7 

•y 7"«_ha> b V M U mtVtz * 5 . ffi jg h 5 y 7 <D 
#^-titecDh7<yy<i:ES'J3*l, 0~7©«ffl{Cfj:oT 
l^5„ b^b. ffi5tKttMMU^trai;T*5. WO 

h3 6 3ii mm v =? 7 7"^©i^§ 

@4'©«Si@$feST'^5<!:|g*5i> ftftVVT,* (F 
TB) ^5>if!iSh5 -y7'- ^-7 • 1/y^^ (FTB) 
*IS?L, h777'- t7t>7 V£1£%-?ttV>\Z7^ 
>4 1 6±tCiHtH-r5o >3 7 3 ' igftT-yj^x 
•y^ • tl/?5'PF_PC_S e 1 3 9 0^iH?)*l^:^ 
H©^i7 h;U • 7 K1/7BFTB 1/> J 7.^75^C7)±&2 

2f7hJMLfefe©T, -toftticasah^y:/* 
^^8Lit3f7h^, ^co*i:H7«C7)-fP • b* 
yh*»il^TV>*. L-fe^oT, #i!5jg h 7 ?» 7" • 7 K 

2 8/H h, OS 0 3 2 7- K£t*RMrTb> 
5. D?L)Ctli3*l-5<h, 7"Pt7^«^ l 7-^7'7y 
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[0111] 3 2<@^fc«^-naT©^TH^T^S 

jwaasn*©-*?, m^ob^yy^ohmm^n 

■5. 

[0112] «Fjg*ii«Ttt, -t-<t©^«i^i;4;n* 

• ^ • 7 Polite, v^^ayDt^tti 

-t v h 7 y Zffr «E> CD'J 9 - &m*.T l» 3 m& 
IZ\Z. ^ b)l - 7 H UXP^fdtt/N> h*^|*|CD4>&< <t 

[0 113] £ifc. byy? • A> P^T^Ayf 
T-St. •Ju-tyVtetl—^IV • ^E— KifiJO^^-^S 20 

CtltMfT LTVtmitgil'zSX? (CSR) CD 
3lf-ri<RfflCD*-V 'J-ttll^yX^ (PCSR) ICS 
*^n, PSRcOHtf-^mlcDPSR (PPSR) ICX 

(PSR) (*)CDt*-y hTSSn^ «P 
SRcDfiJ9&*#cfflifc:-y h^-fey h£n-g>£-> + • 
l/yX^Jfclih77^ - [2 4] ~RT 

[3 1] ai±JB*sJ:tfH7 (b) lCiR-r«t-5k:jlA<5«fc 
o\zls.%>. fiJD&#-A> K^ttfrLt^- K^PSRf; 

$>-> (RTT) ^5r3lfT-r-57j&rc^Pt-CD^r£ 

[0 114] I EU1 0 4^RTT^SSfTt^i, 
PCSRH CSRU-v'X^lCfflTC^n, PPSRI/y 
X^liP S R l^X^tC^TC^tl-ScDT, PSRrtCD»J 

h«e»wt^'J7$ns. pf_pc 

SEL-tl/i7^39 Ott^l^*:* • ty h4 1 2 
CQtpCDftm V i?X 5> x P C ZfriZ^r Z £ 7 U 7 x y 9~ 

3 9 4i;U3 9 6^ILTMBUF PFnPCIfe 
I3EBUF PFnPCcr><»:^^*^^-r-57jlC^7t$ 

xPC£EBUF PFnPCI;«7Et^f*\ 
*fc»MBU F P F n P C KHSt^t^OWitt, '& 
TcSnfc&cDPSRcD r^n-^-^^JtfTf J tfyhfc 

[0 115] aBT^SZlttt. ^atyS-Bh?';^ 

7-fZ>0)\Z.mC¥ffa\/i?*2 -x. PC^ffllS^^iT 
**. Y7-y?<D x )9—> • 7 blsXte±.&Lfz£o\Z so 



4* 

ftEfcU^X^X PCIC7. h7$n^>7S^ yn-y-yt^ 
^cD&<h'J*->-f -55fccD7 K ^X^;iSlJcD#^fc^v;*.;y- 
u P CKX h7£n-5>„ Lfc*<oT, iflD&^MK^ia, 
7D-fe>y-y-#, Xa->-v5-v^T0?c^tiJ$nfcX5 i 

al/-y 3 > • 7. h U-AA^7im «*A>F7 

CDT. I^TttCD7o^-S^fft^£fc^Tim2&£ 

5) *X h : $>Z>m<D7a±yV-ftMmm$. b^yZf 
•A>K5. JflCCSR, PSR, 'J:*->PC:fcJ:tf 
WfftW'A" 1/yX^-t'^ra [2 4] ~r 
a [3 1] ^5VXA-y^t-5££g«jtolCA*-yi77-y 

HAtfSlMRjSttiHU:?;** (FSR) cD^sg 
teiKWlcAy^-yX^t^nte^,, h777"'A> 

H^d^n^cou^x^^^s-r^fe^icti, stgcDA 
y z 7 y •7*mn b 13. VttViiU s U. 

[0 116] h777'-A>H7Af-{X^7fnt 

(C, b^yZfO^Ts bte&mmzftfrtltSi^. h^y? 
• A > M 5 te&g £ -T -5 U v 5 7. * CD A* y ^ 7 -y 7" £ <b 
0. $J9&*&#££ U7b, h7>y75aScDfcJDtC!^ 
gftft?B£->X^A • l/v'X^'iWlJD. -?-CDtf$E£ 
3SaK:«ia-r*^5*«**. i>J9&.*.|;t b?-y7-/\ 

Sri^^^xh, A>H7(JA*7i/7y7'^i:o/;i/yXi' 
SraTcL, Sc^fiJDii^-^Bl^tCb. RTT^^^f 

[0 117] ^X h$tl^h7-y7^pJ^fC-r^tC«. 
K 5 y ^ • A> K 5 *SB 1 8S» tSB 2 gB#K#«iJ-r-5>i& 

h777"-Ay K^^*8^LT^^y;^-yi7±{c7 
7yaLT*<M*SS5. X.IZ. ftftUiSX?&W]$> 
^ftfflLT, t-777' • A> K^cD^2gP^CD$t^CD 
7HU-XS:xPCJc^b, h^-y7^e>cDU^->^^r 
(RTT) £HfTT5i&g#*>£. RTT«fiJf9ii*-tt 
^5:550^^ (PPSR^PSR(C«7t-r-5di:lrJ:-3 
T) . fWP£xPC(*gcD7h*l/7.t;:&-r. xPCtCtt, 
A>H7CD^2gl5^CD7KUX^AoT^-2). m2gB» 

tt. h*«7 • l/y^^RT [2 4] ~RT [3 1] « 
dcDA>K7CDmi^TO^J.^ii:^T^, ^2 SB 

/\>h*7« "A" ^v ? XrS'ffldV\>H5{c«l:oT^M$ 

h 5 »y T'jaair-f >J4»fcofc t Sit A* y 
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(24) 

6 ) h 77 7-SEf? : I tt, ffjf£tt*ITiett£ 

[0 118] 



h77 






0 - 1 


2 7 


3S 


12 8 




as 


1 2 9 




as 


13 0 




as 


13 5 




as 


13 6 




as 


1 3 7 




as 


13 8 




as 


1 4 4 




as 


14 5 




as 


14 6 




as 


16 0 


-19 1 


as 


19 2 


-2 5 3 


. 


2 5 4 




as 


2 5 5 




as 


0 




S5BI 


1 






2-3 






4-7 




h77^ 



Mffl h 2 -v 7fe 

h77 

raw fpm 

HUB KftlHffatffMft 

l^ffl MMU (TLB^F-Sfc^fctJ 
4lEiE*Mt<) 

raw u 7 fu* 

raw 

raw 

#raw ftitz^- 

#raw ^^7/*v>^ 
#raw i /oi7- 

#raw A-h^i7«a* 

#raw 7^>-fi-7^ 

#raw nm i 

raW ^IMMU T L B^f— IS{ 

raW igjtMMU TLBttJE 

raw «5» <Ttt> 

raw »g 



III. fft^frax-y h 

B5SIEU10 4 (DMffSRV^^f-^iKtf j» t 
^bfe=b<DT*-5. *ii£8&«, IFU102* 

;U (REG ARRAY) 4 7 2 iCftS*!*. l^y^^ 
• ^-^(iU-v^^ • 77-fJP4 7 2i>6;H/U • 
- -y h 4 7 4£iI-3T, l/v'X ^ • 7 7"f ;H±i737N'y; 4 
7 6£*gfi3U »BEA*X 4 8 0 LT^flgH-Hx U 

*>h (FU 0 - n ) ®afc5»JE*K2!Sn-5. flSH^Xy 
h4 7 8o-n K:±r3T*J«Snfc7 f — ^tttti*7XX4 8 
2«r«aUT, /H/U • x--y h4 7 4*feBl/y7> 
^8E?IJ4 7 2 SfctaS^iMDji^n-S., 
[0 119] D-F/7. h7 • h4 8 4\Z&iT 

I EU 1 0 4(Dx-*i&S&gB#;^c£$n5. D— F/ 
X h 7 • 3.— >y F48 4IJI EU1 04iCCUl 06 
ffl(Dx-^G2l©®a^fi^T-5. ftftWKtt, CCU 
1 0 6©f-?ffl*t7ya 1 3 4*>€>fljigffiLfcD— 
F • T-^(JP-H/7,h7 • J-X-y F4 8 4\Z&r>T 
p — F • x-* • 7N*y;4 8 6^jSfiLTU>?y;^g2^J4 



so 7 2^\teii$tl-g). CCU1 Oefflf-^Mt'Vya 
tXhJSn^f-^ttiStary h©^S/U4 8 0 

[0120] IEU104 ©f&Jfl?i&g&SB#te I E U^- 

EU^-^igSSte I EU 1 0 4(Dmi-T^X(D : r—9m 

I EU$iJW«ifSii^/^-^7>F • A 
40 X 1 2 4£jgE&LTiSKr£§frf££, ^nCJtJUTi 
f^T-S. A&iWtcttrfHHi'y httErn- F • xx-y h 
4 9 0 Ci-^T^fl^n^. *^BJcDi7-jil|J|^JTtt, 
Efa-F • XX -y h 4 9 0 B I F I FOV7>^ • 
X^2 1 6, 2 2 4i::#&£nT^£ffi?jC0f*H*-fc>y h 

f&mt* *V 'J— • ^x-yTJ (CRY CHKR) XX 
7h4 9 2, (DEP CHKR) XX 

7M94. UzyX9^=L-y h (REG RENA 
ME) 4 9 6. ift^fEfT (I S SUER) XX -y h4 9 
so 8, &&Zfi&mfflW3--y b (RETIRE CLT) 
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5 0 O^MZtl&o 

[0121] 'J — • fi7* • 3--y h49 2ttE 
f3-F • h4 9 OA>f 1 |iJi7'f>5 0 

flStiHSSrgfTtS. U- • ^x-y2>4 9 2 CD^fg 

■5. CKBfMflUMfitt. 5 0 4£&£&LTifr<f i r 

^frn.--^ h4 9 8^j££n3„ 
[0 12 2] «@^ffiCD8^tCJ:oT^ffl$nT^2. 
V~J7.5> • 77-f ;U4 7 2©l/vX^^LTI-^fa 
-KfclffSStt. »7-f>5 0 6^iSLTI^l;Uy 

h 4 9 6^j£t>tt-5. ;LCD«$gte, 
W&^xy* • h4 9 4^fciif,ns. 

fi7*-^7h4 9 4©MH &©#cli©fft<£« 

TTT^iSM^i, WMv-i >5 0 8^S4LTl/yX^e! 

h4 9 6^e.n-£.©jia?fi^tCcfc-pT^gij$n 

[0 12 3] ft^tCEx^-h* • a.--y h4 9 Ote&g 
««0 8*«©#-«r©1f«Ort3gi:«|H&|ftgiJLfciH» 

w^^stj^^-f >5 1 o ^m^vx^amnj--y h 4 

9 8^3. fftfrfgfT^-y h4 9 8 13.7— ^ji?S« 

5^3^ i o o (DHmmmwz^tni. $i^TWrt3--v 
m 9 8iz ; r-?m&Mm&&m~sjmT-$>2>z.£. 

l/y^^»€az 7 h4 9 6ll ^fTT^-Scfc^ilSIc 

IcHfr^nfc (5nTLfc) fft^&itfl/^y;^ 

[0 12 4] MitSiiar^ M 7 8o-n *> 5 &ffl 
olftgTS^^i'p^tCJ^^T. fSM^fT^— y h4 9 8 

zmte-tzztwr-zz. mm^-y h4 7 8 0 - n ©# 

RltttMrtX 5 14 LT, #^frOL- 7 h4 9 

*ff5fc«>OW»«^tt^5gfT3.= «; h4 9 8ft>&M 
»7-f >5 1 e^m^VXU^7,^^a.— y h4 9 6 
KMS>n> Sfcaj?ttl;:tl«B;i-», h4 7 8 0 - n 
flSo MWflWfcSttfci. l^X^&^-.y h4 9 

mm/*x5 1 8±caai'rs. ax 5 1 s±£M!fflan 
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n& ^ *«wr * c: t \z ck ^ t^je&ts n-s. 

[0 12 5]/H^U$iWa- y h (BYPASS C 
TL) 5 2 011 -f&mztetitm?^ >5 2 4±<DmW 

m^rnvx/u /u • * • )i—^>if • a.- -y h 

4 7 4C9»f££f&J$-t3„ ;\*-f AX*iJ^3.--> h 5 2 0 
itmm=L~y b4 7 8o- n ©S-^CDtfiRSr^^U $4 
'o «7-T>5 2 2£&fiLT, l/vy^&^-'y h 4 9 

l^X;* • 77-f JU4 7 2^«E>&fg:i-.y h4 7 8Q- n 
^mz^gfrZvfr, *5Wiila- 7 M 7 8o- n 
/O^HiTjStlS^— ^SrA-fAX • rL- -y h 4 7 4iSS 
T-mm^L-y h9B5fe/N*X4 8 0 'vfiPPSKiHoT. fftfrSS 
fT^>y h 4 9 8 IC,fcoT^ft£n;fcii?rf£fT©fft^tf>j£ 

at), ^4f^ff^.^>y h 4 9 8 t4tS^n-y h 4 7 8 

0- n coS-^^co^^Uv'x^ • ^— ^&3S5?W(c<£ffl'5J 
20 ^^-r-SdilCckoT, 555tAX4 8 0*^fiifig3.--y 

m 7 8 0 - n ^-?&mz>z.£$:mmiz®w-?2>. 
[0126] i Evmmm^<Dm<o(D=L-y biz&. m 

mfflffliL- y h 5 0 0, fflfflya—MW (CF CT 
L) =L~y h 5 2 8, *3ck^T$iJW (DONE CT 
L) a-7^ 5 3 6^^ iiiS^Jfflln.- <y N 5 0 0\$ 

30 *Ot*n*«^ff Snfc*»OH9J*«*tlW»7< > 5 3 2 

1- 7h5oo tt/tT. 5 1 8 iz&mznrzfflffl?^ > 5 

3 4±(C$fJH<I^^SaibT, VV7.^WM4 7 2 tCT. 

[0 12 7] jgjgSdP^L-y h 5 0 0«. €-*M*£ifi® 
7-T >3 4 4 SrSSLT I FU 1 0 2^2l-5„ «|&CD^ 
40 «t»c^lCi5< Ci^T^-SCOT, 3i^feHWa--y h 5 0 

o \tmn\zmt^tiit^mzmrs^x^ xfisww 

ft^tC, I F I FOYX^ • l/y7^2 24C0T 

— % y h 5 0 0 H I F I FOUOMWfl^SW^-l' > 
3 4 2$:iSEbL.TI FU1 0 2-,jicTI F I FO^L- 
y h 2 6 4©y-y- H • ^^U~-> 3 y^Pijl&t^^ tl: 
±0, E5*=3-K • 3L-y b4 9 OJCiiDDO 4*^*11 

[0128] &m7U-fflffl3.- y h 5 2 8 
so *7*5 >f*^©»I W7*7 >f fi*4ttttS t * 1 1» 3 
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«f£<fc3ftfc«te&**.Tv><&. umya-um^-~y 
hs 2 s^^m^o^n^vy^^os My 

h • Y)V I D!£Et3- H • 3.~y h 4 9 OfrZffl 
«5-f>5 10^i4LT§it^„ 8fyh-^h 

4 OfrZVm^-l >5 3 2 £i&Ei3LT§<f £n-5. 
5£7$ffiffi*ll;:«i:-?T, $tJSf 7P-©J139^.r:>> h 5 2 8 

£fiJiffT3©l~+#&®fl>T*T5S7-r2>£, ^-n^^u 

«y h 5 2 8fCJ:oT7> h7£«n3. IkftttZfflWyti- 
gS^U 4 7 2 ft©— Ptttfal/vX^eSflffll^-f >5 3 0 

sgmmnzmmy^ > 3 4 8&m&Lr 1FU1021; 

©8 t'-y h • ^ Ml' 9, d©^:? 
&@£nT<^£olHgtt©&-5> 8 m&fflffly d— f^©^- 
n-e'n© t* y h&mwie>ViR&%:frftfr-z>T^z>fr E o 

i)\ £7c, \Ly hfeSO^o'^tCct-pTft^n^^ 

[0129] mmz. m.Tun=j-=-y v 5 4 (mama. 

80-n <D^-ftl^A^^^fr^-^U—y 3 XDtET&M 
SS7ffl«:i-y h 5 4 0 tt*ttfcf*^7IWW 

Z7h4 9 6. til<?t&ft=L-y h 4 9 8 . jljBtt*^ 
yh5 0 0i5<fctfAW A*X©JffllrL- ^ h5 2 0tC7 5- 

[0130] mm=L- y h 4 7 8 0 -n S:M3?iJiE5iJ«ifi£IC 
T<5 3:<hl;:«l;D, IEU10 4O»-IttS:iai±t 

— -5>fc#fC«. <@^r(D^ZL-.> M7 8o-n 
tt^^^ffn.- h 4 9 8 £$JJ « 

tg-L-y h4 7 8 0 - n te&mt-rzmmzm'irTzrzisb 

frT5;i<i:£ffl^-f -5. foT, ^^S§fT^---y h 4 9 
8^«i EU$fJ»a--v Mc«. tit%<Dfflfflyu—m 

9 8tiia^yh4 7 8o-n tt*HUT. S0©$ffi 
7D- ffS-X^y h4 9 6, 500, 520, 528, 

5 4o\z&ftis&z®m&&mt£Mwm^<Dy'u>y'h 

TflSit*. ft^T, h4 7 8 0 - n ©1#3tO 

JOTf7D- • >©^M« I EU 1 0 4©fM 

-yY47 8 0 - n 0*«BS3ift-r**-&^», ffi?I^«7? 
ft/h»jS*»3.-y ^JJ5l«S??l'ht^ALU. iff 
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a<Dm<D%km.3--y V47 8o- n * i-D^tztei^vAi. 

^iiJjp-r^^^Tt). ♦♦Wffa^y h 4 9 8 ser* 

h* • rL->y N4 9 0K«fcoTI?i8f;i*nfcttJ£T5<SrH*7 

£>Stmigaz7h4 7 8 0 - n t*H«"^»tS^H 
#$>-5. • x— ^©g#i©f&J1fi), 9-9<D)l- 

3-y9. ^^7<hiijS«, «figrL->>- K4 7 8o- n <» 

[o i 3 i ] a) i Eu^-^«ss©i¥aa 

77-f ;W4 7 2T&-5. Lrt»U ^WfC^ntf I E U 
«, • 77-f ^4 7 2CD-SC^(Dx-^i^SS 

20 

[0 13 2] 1) 1/^^-7 7-fJKOPfi 
06 (a) tt, x-^MSSl^T.^ • 77-f^5 5 0<D 

^•77-<Jl'5 5 0B-P#A777 5 5 2, U-v'X^ • 
• y y -f JHe^iJ 5 5 4 . ATJ-tl^i'^ 5 5 9, :fcJ;tfa}7J 
•fel^i'^ 5 5 6 &-&A/rtr>*. ft*IW»c;U>?X^E5iJ5 
5 4^2ien^T : -^li^^x-^A73A*7.5 5 8' * 
Iftl/T-^A^7 7 5 5 2 (C.toTft^JcSM^n^ 
<D*^*0lJTftS. t?*0, fW&WT.S' • y? 
30 -f 5 O^l^ftir- ^«-r^TA73-fel/^^ 5 5 
9l:ioT^M^nT, SiC©A^A*X 5 5 8 («F* 

b<tj2-3©) 5 5 8 ' ±(c^aj^n^>. 

MW/U5 i 8±tcjiiai$nfci/^7,^^*5<fcr/-f 

7 7 5 5 2 ^©^It-^O 
• □^r-5>3 >€r^S?T^>. -P# A* -y 7 7 \Z X 

1 8±tr^til^n7iftlJffll{I^«— NfA'7 7 7 
5 5 2^?>U'v J 7x5' • 7 7-f^ffi?H5 5 4^©l^aWtC 
ftJSo'ttenfcl^X^x-* • /U5 6 OSri^gSU 

jg$n^W«, -BtA'-y 77 5 5 2K7, K7$nfcf- 
^li-B$A*>y7r(CX hJ^nfcx-^^x-^ • A*7. 
5 6 0©A*-fA-Xge73-^MSbTlii7Jx-^ • -feU:7^ 
5 5 6^iiS^i(C«tD, ^©#^©HfTB#C^ffl-r 
^^t^pJfgT*^. WW A* 5 1 8 igfiTii^n^$iJ 
Wf^K£oTfti»£n£-feL';7:$'5 5 6 te, -B#A*-y 
775 5 2©l/>?7>5'A^©x-5'<i:l/> ? 7.^ - 
JHH?'J5 5 4©UyX^)!i^©f-^0i*^f.i5^1S? 
TS. ^*©X-3'«l'> : X^ • 77-nmi7JA*X5 6 

so 4±jciiai$n-5o *fc, Mfttpo&^&fzT tmm\z 



51 

[0 13 3] *58fM©ffa*lfi«C«fcn«, 
SSl^T.* • 77^^5 5 0f42t3OU^^»f^S|iI 

5 5 8 £iILT20©3>l/vX^x-^ffi£-NFAy 
7 7 5 5 2 rtSBWtctt. -P# 

A777 5 5 2«v;U^yi/^ntiH?lJlr^oTV^(7) 
T, XfiT-fi-WlyyT 5 5 2^(Dffilc(D2 

l/^ti:iO-S$A , 777 5 5 2©tt.t0 5 l^X^Sr 
S1RLT, r-^4/a 5 6 0±lcm73-r-&^t*iT# 

4. Uv 5 ** • yr'omms 5 4iaitii;j:5KAm73 

tSrtfe, 5O0l/y7^5:I^LT;U 5 6 21ft 

^1^^^5 5 611 /U5 6 0, 5 6 2*^§fbfcl 
0 l/y7? • T-^t©55- -tt^CDS^^l/^T.^ • 
7 7'f;HBA/U 5 6 4±lC|Wlffiflctti77^n4J;^(C|| 

[0 13 4] -P#/\*y 7 7l*|G91/>>7.^ • -fe y HJi6 
(b) IC^-OJlaSd^^nTl^. Uy7?-t7h5 
5 2 ' tt8{H©->>^;U • 7- K (3 2fyh) l/y7 
^1 ORD. I 1RD - • • I 7RDA»6i^ntH 
•5. 1/^7^ • t y h 5 5 2 ' tt4fi0^7** ■ 7- H 
• l/;x7.;$M 0 RD, I 0RD+1 (I4RD), II 
RD, I1RD+1 (I5RD) • • ■ I 3RD, 13 
RD+1 (I 7RD) Ot^htbTSfflt^^tfcpJ 

[0135] *mw<Dftmmmmz£tu2:. • 

■7y()l&mS 5 4^I<D#U^^^^S^UTgS:tt-5f^ 
t>K)\Z, — U#A*y7 7 • Ui?X5> • -fey b 5 5 2[*3©1/ 
y7^B2I®I F I F077^ • l/y7x^2 1 6, 2 
2 4F f g©-f-tl^ r n©^CD4§^fD'>-— -> 3 >lC*^li 
T, Uv^^&^-y H4 9 6 »Cct-pT#fi9$tl.5. 

#7-^7^ i o 0T^a$n§&#^«, «jS2 
i -D<Diatiu^y^rni^mm-r^. vtz&^T. 

-^©{4S£0 6 (c) tr^LTl^cfc-5IC, 8<BCQ&g 
2 ) <7>i§£te, f-^MUy7^I 2RDASI5?Sn 

MAtfi 5 iz£-oxmmiEnz>m-&iz. i 2rdi/-77 
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n, «s»©f-7ia-^A*777 5 5 2\zm<oMzn 

T, I SRDT^LfcUv'X^tCT. h7$n-5» 

ifr* I 5 tt** I 2 KcfcoTSfc #4* I 5 te. 

la>u mmzn2>£?\z, #^15 te&g 

ttSA^jf- 7£— R#A*y 7 7 5 5 2' <Dfft<fr I 2 V> 
=f—9 • P^->3 >^£*§ntf, I 2©ji)8W{r 

[0 1 3 6] mmz. ^ 1 2 ^igjssn^t, u-^x 

10 7 I 2 RDA^©f-^tt jg&fgifrCDtfM^ilJI&e 
*6W(t3nT. L^X7 • 77-f ^@B?1J5 5 4ft<Dls 

a-7H5 0 0(l »7-f>5 10iSTEf3-H 

• h 4 9 ofr*>*3-^t>ntzi'Vx5&m.7'<—)i 

H • f-?*6UyX^ • 7 7<;He^iJrt<D?B5fel/v ? 7x 
^©7 Kl/^6fiJKt*. ^Io-3 ^jiiS^nst. 
I 4 RD- I 7 RDlCAoTli-5<l«. IFIFOaz 
y h 2 6 4©->7 htl^P#tC->7 h$nt, IORD- 
I 3 RD testis. 
20 [0137]*^Ij fr<=>7*7\lU • 7 — H«g*ttdt»6 

. intf, D^r— > 3 >I 2RDtI 6RD(DI§W, 
I 2 * s 5iiBSn-5*\ £fcm7ntf*-v>-fe;i/$ 

<fr 1 0-3 n*MC«t-5^7*;P • <7— Hm*©#Bg^ 

U:77>7&£^.— y h 4 9 6 IC«t-pT«m$nfc«-&lC 

«, sssns, ^nicio, -^777552' £ 

#£7*7*;U • *7— h* • l/y7^0y>^ • 7>7ib 
30 TttJflTact^pIfleKfc*. I 0-3 tftem^tlZ 
t, -HA'777 5 5 2 ' «->>7\>l' • «7— h* • 
^©2 y>7£LTf?tf&fflT5;i<»:tf*T£-5 (> 
C. lsfn*«MW I 4-7 ©HfTte, 7*7>- 7-HilS 
ai^A^j&i&Rfcfc^fctt. #%#*tj£;-f 5 I 0-3 t~ 

•>y ^n^iTMsns, 

[0 13 8] Uz/y? • 77-f ;UBH?iJ5 5 4 Oiilfit)^ 
ttOT7 (a) ~0 7 (b) tC*$nTVi-5. *^BJ!© 

ffisnjs^jtcctnn m$i7 : -?i&?&m<DUi;x5> • y 

7"()1>&P15 5 4«4 01KD3 2Hy bUsUiSX-yfrt, 
40 ffif&-£tlT^Z>o e©l/y77 • -fe<y h«U-vX^ • -fc 
■7 h "A" ^«0cL, ^-7> • k777 • -fey h r a 
[0. . 23] 5 6 5, Jdffll/^^ra [24. . 3 
1] 5 6 6*f>^h'y7*-t7h. *5 £Zfi 8 <®(D*RJB 
h777''U-77^ra (24. . 3 1) A^&5yt 
F7 • l/-77x^ • -fey htbTSfig^nXV^-S). ffl'^O 
^U-->3>T«, tffll/y7?ra (0. . 3 1] 
5 6 5, 5 6 ettSI^X-^iSSSfflcDl/vX^ • 77-f 
;UgTJ?iJcD7£"rV 7* "A" WX$> • -fey h^MLT 

so [0 1 3 9] 07 (b) C*-r«t-5i:. h777*- l/y 
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7,9 r a (24. . 3 1) 5 6 7^97AT7^r 
W 1 ' Vi/7.5> -t^h "A" K^LTiJlttf, UvX 
^ra (0. . 2 3) 5 6 5 <D7v"rW ~f • ^— 7. • ± 

yb£-&\z77-t7'?zz.ttf-5]mT$>z>. "A" 1/ 

#?2n-2>. • ±y h "A" (DZ.<Diikm^ fflO 

&*SlF«iIfft < nC03!f? JfcHh?'^*^® 1 ) 37 — 
(7)HfTtCj;oT@7 (a) KStttSCWSCigTR 

[0140] y-^fi'ft 1 0 OJCioTH^^tl^: 

?ij5 7 2 £&ffl-r&. us^x* • yr-Dimws 7 2 

te, ^!)i6 4k , yMi03 2ffl©l/y75'r f 

CO. . 3 1) ^e.$fS£*lTl>£. ^ft/MSc-SCU^X 
^•77-fil'5 7 2!iISl'yX3'rb CO. . 3 1) 
<D "B" -fey htUT»aWK#BH-r*C4: ! bBl«B-C* 
T — + 7^^^V 1 0 OTti, CCD "B" ir-y h©I/ 
S?X*»i#ft/hRj6l'^X$' r f CO.. 3 1) 
CDT&3 2 fc*-> HrfflMibT^-S. 
[0141] S83tf)x-^i&S&£:S-f *><£><hLT> !7*- 
u-vX^ • -tr-y h 5 7 4*{0 9tc^TJ;3tciS 

-r^,rc75 "C" 1^X3? - t7h5 7 4«3 2<@© 1 f 
yh-kWrc (0. . 3 1 ) frZffif&ZnT^ 

)V • l/i^X^ • t-> h 5 7 4<D3-s<U— ~>a > 
^-;WRHC©*S**^-;U • L-vX3> • ±y b 5 7 
4 ODffiScD^^S^ U -^X^iltS £ t^T^-S^TrL 

■^©^^^^-^^ffl^i'O^ft^^Tl t'-y h • 
y?if&X b7?2>~»if)\' • ^Dt5»t*jSi7-H • 

[0142] »»/h»ASU-^X^ • "fey h 5 7 2 fX"- 
)V • • h 5 7 4ti;R77#, 06 (b) 

7 7 5 5 2 ilBjCT-^^-^^^CD— B# 

M7 7 7 • i^i' • 7r-f 

;U6E?"J5 7 2, 5 7 4©^£I^UlCft-S><fc'5t::/£»2*l 

xwutTabs. fipa*js«Ttt. Bttfnfn6 4 

fcfy hi l fy ht:ftoT^5. 
[0 14 3] g>fk<Dmm<D¥fmUi;x$>tf. Ui^X^iH 
?|J4 7 2 \Z&t&< tbmmffilZftftVT^Z. 0 7 

(c) i^-rj^tc, i/vx^ge?ij4 7 2 iz^mmzw 

l£tZ>lsi>7,5'\tt!-*)l ■ 79 y 9 • #-f>* (ke 



(28) 
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*rnel stack pointer) 568, ~?u 
-fe-yD-«SgU->*X^ (PSR) 5 6 9, IBX*D-fc y 1W 
mUiST,? (PPSR) 5 7 0:fc<J;tf 8iBO-B#:7*D-fe 
<yD-^U^X^<Di2?lJ (tPSR [0. . 7) ) 5 7 

•V 1 0 0©&fiTrt;:#fftLTU£. 4$£fc7 KI/X*J;tfr 

<fctf "A" £ "B" VV79 • t7 hWC!E2|-rSfe«) 
ftRUzSXf&WlHH^it "A" Sfctt 
io "B" Uy7^-t7h*^l^y^^$I«L- 

7jft£giRU 4tftky7^©7H^ID^Mn 
;t#©fc©T&3. 
[0144] • Xd?>y^ • JiW >3? • P^X^ 

t7"ot7it«ii/y7^ii m<Dftm\siJ7,?£izm 

# — • 79 y 9 • #-f >^«*— 
c:t{cj;oT7i7-feXnrsgT$.^. -B#ya-t-yir«!i 

UiS*$>ltm.mZT?-t?.-fZ>Z.t\tT'£££\,\ -€"©ft 
t)K)\Z. Z<DUi?7 9&PnZy°a±y-<j-VimUi?7.9<D 

•5 X*A (inheritance m 

e c h a n i sm) &-$mtZ>Tztb\Z®.m^nZ>. WW 

fcmmzy°u±y-*)-tf.muz;7,5>(DmT-$>z>o -^o, 
fffl-x-snff $ iz & *> -m-ya -t 

y it 4^ M U V X 37 © M & 7 9 ir X T €T -5 <k o I c T -5 . 

30 UvX^^fc«*#3- Y^Z&r>-ZW&^t\nx^Z.£. 
f>\ l/y7?ttl?ilf • J-Z7 h4 9 4i + t 

'J-ttffHfffxy*4 9 2 fc«toT*i]»rSnfc«^ 

[0 14 5] y°U±y-V-ttmi'i;7.i?<D0kft3- h* • t* 

y hfc'^-B^^'a-fe'yltttSlUv'X^fCAoT^Sffi 
JriSffl^n, ±&<D-T'<T<D-tfi7°a±yD-ttmi'i?X 

nfeyp-ty-y-^v^x^fflA^sifT^n-s. 
)i)a$nfc<h#«. ^-r^-P#^p-tyit«^i/> 5 x 

?mtcl-ftfP S R U-v'X^' 5 6 9 ICfeji^n-S. ^©ftjl 
<D#ftl/y7^iai HCKWSnTV>*. 
[0 14 6] 

SI I 



1^^X37 R/W Mffl so 
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PC R 

IF_PC R/W 

P F n P C R 

u P C R /W 

xPC R/W 

T B R W 

FTB W 

PBR W 

PSR R/W 

PPSR R/W 



(29) 

56 

I FU^n^A • : 

^U7x7f • ^D^7A • t)V>5> : MBUF 
, TBUF43i;t>*EBUF PFnPClJiE-nf 

v^H&itT KW7£f&#jLT<^-I> 

V-r^D • t'd^A • t>0>^ : 7"Dy-yt 

#JO)i*-/0iJ^-^D^7A • : fiJD&* 

jfefctet^ (*&ttP9*) ©U • 7 K U7 

fg£P#© I F P C 7 h'l/XTJ5 

h v v 7 r ■ ^-7 -7YV7: Y=7v 7%M)V~- 

• ^-7MKD^-7 • 7 H UX. £-X> h U « 1 
>7- KfiT-$>£. fiJO&^-D:/-;/? • h 3 

6 3*^#A6n4h777S^ll Z.<D7 h*U 
X 7&*}f LT -5 ^— 7";u £ T'CO^y^ v V 7 £ L 

^mh'yyZf- ^—7 • L-^X^ : IPfg h 7 y 7° 
^m.)V-^> • 7— 7)l(D s<— 7, • Ui?7f. & 
7—-?)V • X> h U«3 2 "7— KT&D. h 5> -y 

fJO^D'/y^ • a.--, h 3 6 3^<b^;L 
bfl5 h5y7#^t£3 2{gl/cfc<D(i. £©7 

7"ny-yt • ^—7 • Vi>7^ : 7"ny-yt 

7 • 7— 7)V<D^— 7 • 7 h* 1/7. &X> H 
t^tlTt^, 7"Dy-yt^7^-;i'HtL 

T*3-z.t>nz>yny—i;vmmzz<D7 \*ux& 

ft t T H -5 r- - 7*; U * T © -f > 7^ -y 7 7 £ t T (£ 

7 P P-t^1tttffiU> s 7^ : 7"P-feyiJ-«Si7-H 
t*ftbTl»a. fciEx-^ • t'-y Mi, 
— . *-;t-7D-. -t'D, ft, 7*nt7D- • 

■ ;u-^>, o ici-s^g, ^--/\*7D-0y^. 
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58 



CSR 



PCSR 



R/W 



R/W 



[0147] 2) m.$t7-5 m&omm 
*%w<o*>Tm&MmKVt-oTmmzn2> ieuio4® 

±. W*rr-*W& 5 8 0 £l&tfnS£ft0iHmi& 
5 8 0 CDATJ^-^te, fiio 



[0 14 8] 

bfaz 7 h5 8 2, 5 8 443«ky:s«ca-H/x hT 

• zl- H 5 8 6^t>f#^>n-5„ ggcBPfi ( i n t e g 
e r i mme d i a t e) =f— 7ffi«. 
ii*. (embedded) x— ^ • 7^-^H<!:tT4 

yW5 8 8gftW7>K-i-yM7 0 
fit^tetazy h 5 8 2\tm^ : f—9 

;P^yUi7lt5 9 2^iHbn-5o v;l^7V7-y-5 9 2 
^©S'jCDA^tt. Wfcl/S?** • 7 Kl/Xif-^ • A* 
X 3 5 

[0 14 9] f^7 h- U-AA»P.#&n56Pi ( i mm 
e d i a t e) *s<7> Kfc* • AT. 5 9 4SE& 

HiTjAT 5 9 6±fCjHaiSnSWlC, ficB-S-to-fr 

[0 15 01 SfCP— •Kyh5 8 6Bn 

35^-7 WU5 9 8SIUTCCU106 tjR^lpJT 
I EU 1 0 4'MD-f >A»7> K • x— ^ 
S1SD-H/Xh7 • b 5 8 6^e.AAf-^ 

• AT. 6 0O^SfilTA^77f6 0 2 ^£2*1 
■5. ^f^l/^li-S 9 2 t7-yf 6 0 2*^©Hi*f 

7.6 0 4. 6 o 6±iritffi^n^>. mm3--vbmjjn 

7.4 8 2 ' ^"E.©^-^-?;!^ 7*1/717 6 0 8JCiH6 
tl-5. COVA'f ^I'i'te 0 8tt7-*fi'f t 1 0 

1J- • A7 6 1 O^iH-5 2r><£)iIg§£ft*.T^5. $6 
(C, 1/717 6 0 8 *a*x-'i?IE3ltt, ->x^ 

5„ *7-*7^7^ J C 1 0 OT^St£n&*riB#©fftfr 

0^l:<toT&y7fA • 7P-77 • 1M 7;P©rax 
-^i-^/\ , 7 7 7' 6 1 2 ^m&Zt 
[0151] -NrA'777 6 1 2^e.©x-^«-B#U 
vT^ttSTJA'T 6 1 6 £igl£LTg?£ 1/5/7^ • 7r-f 
;UE59 6 1 4^, *5^lift#-HA'7 7r • l^vX^ 

• AT 6 1 8 £Mi l-TtiiTJV^T'l'^U- 6 2 0 



tt&itts* u-^77 : ->>7\>u- 7-H 

itT77-t7pI^^^'-;l' • l/v*77 • -fe-y h 
IBttjjgJttfcl/^T;? : f^7>*IEL<5S7-f 

SR*?>D- K£ft5„ 

mtzzttf-vzz. ssci/vx^ffi^ijai^/N'Te 2 2 

n^t!d«T^5. -P?;W7 7 6 1 2 tg&I/^T^ 

io • 6 i 4tc^$nfcaj*A7.«, 

5 2 0©^Sr|plB#lC{iS-r^t7!iiT#-5. -^b7 7 

6 12. U-v7^ • 7T-f;Uffi?iJ6 1 4*5^1X^^7* 
U-7-b"6 2 0tt7 r 7 hA«7>F • Uv7^ • -x— :7<7>e 
S£¥v7xA • 7 ay 7 • 1M 7^c:t{cff 
pIAUcT*. LtztfiT, fti5 4{S£T<D&&i5j;tfr? 
IMN&£*M*£&7ny 7 • HMd^<&iHk:ffl-r;i£j&< 

20 [0 15 2] ■7Jl^7'U7-tf-6 2 0«7>7 hA«7>F • 
L-i/7 7 • 5^— 7ffi£l/> ? 77 ■ 7 7"f;HB?iJ6 1 4^ 

f,wwi-^A-77 7 6 1 2 

«fft5I^Hff^$: I EU 1 0 4lCJ:-r.T^fT$ 

so Vi/>©:Effi;&tt^£a7ti~3&S©i&-3«J:'5 
ftM9i&**fe®M**fl : # t lS£«&. *5S9Uc<fcfttf 
-^77 7 6 1 2tC??ftT5^-7ffi^ffi*{r7U7 

7 « £IE?« triR^fc * $ \Z tj. o T H -5. 
[0 15 3] -=?;i/^7 P l^7-y-6 2 OOMvXtA • It 

5 ■^>*T-7!l^;U^7 P l'7tt-tti73A*7 6 2 4$: 
40 «SbT«E»A-f A7 • rL- y h 6 2 6^i§<b)tt5. Z. 
©y^/U • h 6 2 6«S*Mi:v;^7"U-7if 

7 • h 6 2 6©A7jte, ■7^^1/7175 9 2^ 
e.|±5^A7 6 0 4 &1&&-?Z><tmi'i'Z* • 7HW7.it 
S^-^fflSfctaBIUKDS^Cfl. 7\*7 6 2 4±t'ittB$ 

n^>ftigi5o*-e©u^77 • x-^fii. st&a-hv 

7 K7 • J-r-y h 5 8 6^e.7'7*;i'S^CA7 6 0 0 £S1 
fit5D-F'^7>K-T-5'. -?-C)tfj73A*7 5 9 



so 6 h 5 8 4^^>f#fcin<i^- 
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^7>hm. m&izm&3.-y htati^x4 8 2*6© 

A-f AX • f-^«!§i!i^)5;oTl^ 0 dCDA-f AXig 
4tT-^ • AX 4 8 2 IJyXrA • i7 a y $ ■ -y--f £ 

•5. 

[0 15 4] x-^teA-f AX • h 6 2 6*<=>r? 

ft/WtoS^-* • n7c»«sn&s»w;u • /n't, 

6 2 8±JCtti^$nT, aiiS50*TOUv7>^ • =f— 

-^■/Ut, lSD-F/Xh7-aZ7h 5 8 6'\ 10 
5 s — *£2&*fc*K:ieJB3n<&3, h7 • x— ^ • AX 6 

3 2^-2l^n-5„ 

[0 15 5] mm^--y h#!2AX4 8 0 te/k-* • a 
= N6 3 4rot^U-y 3 >^ilTiS$nTU 
3. ^ • h 6 3 4\t*r<DAt)frZg:ti 

£ nfc 5 <@ © u s? x * m z 5> ssg \z r e, 

-7h6 3 4 teA-f AX • =L= y b 6 2 6 * £ AX 6 3 
0 5r^SLTiMe>nT#7t SOOl^^X^ • ^— i?fg, 20 

7 kux • ax 3 5 2^mmLxm^nxtrzm i f_ 

PC7KI/XM, PCHUaz^ h 3 6 2 (C<fc-pT*iJ8fi 

£n. ^-r>3 7 8 ' ±iciitb^nfc$fj«7D- • 

t7Hi^ilT5. ^ • =L= y h 6 3 4 «, 

/j^^— ^SKrttistt&nfcA-r ax • a.- -> k* 

6 S«Sl,TS«-f 4 (^-y-> 3 » . 

[0 15 6] • h6 3 4(C < £oT§{f 3tt 

^cL-v'X^ • x-^ffltt, ^U^X^ • 7 KL-XiJj; 
tfx-* • A*X3 5 4±^Kit$nT. h6 30 

4 0. 6 4 2, 6 4 4'\i£<btt-5. UttfcJICte. 

• =L~y V 6 3 4««il5 3-=)ST<DU> ; XiS' • ^"^7> 
Hl^-^ffiA/Ue 4 6, 6 4 8, 6 5 0^fiL 
T«ffia=7M4 0. 6 4 2, 6 4 4 © 'mM £ d 
^S-fiSATt^,, ^T-^x^-V 1 0 0CD-«:6<)7- 

=Lnyh 6 4 0, 6 4 2, 6 4 4 IC^fbTtH-rcii^Bj 

^mm=L~y hie, ^-n^nx'p^^vx*^ • >y b® 

[0 15 7] ALU0i|g=L=7 h 6 4 4, ALUli 
Sg=i=i9 h 6 4 2i5ttf->7^ila=l^ h 6 4 0 tt-tn 

-e'ncm^i/vx^ • : r-$itm&n.-y v • a*x4 8 

2' ±lzm&?&. ALU0i:y7^lia= 7 h64 

4, 6 4 oA^ftfcdi^x-^feSft/hR^-^ee 

K««Snfc#cfflSES(C*l6a=y h • AX 6 5 0 ±lz% 

man*. mm<D&®'W&mm3.-y v\ht>m?-? 

• ax 652*5, &m'j&&7 ! -*mtefrp>mm=L-y 

httS#AX4 8 2' ^R»6nTl>*. so 



<?0 

[0 15 8] ALUOMa=7 h644(JIFU10 
2oyj7x^5 1 }g^(JiSSa:n-K/X h7 • a=i>^ h 

5 8 evT-frnftomfiz-v-x- b-rz>fztbiz{RB7 

h*UXffi£±j£-r5*£l::t><£fflSft.5„ ALUO&fig 
=l=-v h6 4 4fcJ;oTfi-g[$nfc{Sffl,TH^Xfii«I 
FU 1 0 2<D2-?y h • 7 KPX • /U3 4 6 i C C 
U 1 0 6»p*(I^$nfcUi^A'X6 5 4±tCi§tii3 
n, ^fT=L=^ Y<F>mW7 h'UX (EX PADDR) 
^#^>n-5. 77f 6 5 611 ALU0iia=7h6 
4 4C.£oT£j£$ nfc7 h*UX©ffiSfcg|5#£X h7 

^/«6 5 8±(Ci£tB£nT, VMU10 8^iten 
•5. 

3) Slfc/hRjftx-^fiaSO^HB 

^(C, 01 lttffft/JxRj&^-^HBSiKLfcfcflDT* 

A*X5 8 8, EPfi*^^>H • AX 5 9 4 i5«fc U 
~J7,t? -7 H UX • x— * • AX 3 5 4 &<£tsm$k<D V 

-x4>5Sjisns. ^gB^-^o^wv-x^ac 

x-^AX 5 9 8 <&JiLTCCU 10 6 Ki&Bteftfcf? 
Ij/hSc^D— H/X h7 • h 6 2 2T$5. 

[0 15 9] BPfitS»5j-^5>H«, {4®^^-ttai^7 
— 9 • AX 6 6 8 5:M*LTv;^yi/^-y-6 6 6 ICjg 

fiI^t)ta- 7 h 6 6 4 {CkoTSIf $n-5„ 

6 6\$<&mUzSZ.5> • 7 KUX • 5^— ^ • A 

x 3 5 4 *>§«-r-5. wm*f? > 2 «{4si-&t) 

■&3.-y h 6 7 0^ie,n, *^1i-$nT*^l±i^/N*X 

6 7 2±tCiifcB^n?>. j?ift'>^C^P-H/X h7 • =t 
= 7f-6 6 2 fr<b<D-i yjtty > H • 5^— ^ ( i n b o u 
n d data) It n— K • "f— 9 • AX 6 7 6i>e 
5-y^6 7 4iCj;rpTS«^n^. v;P^X*U^-y- 6 6 
6. 77f6 7 4 45«kOf«|f!6=L=y h • f— 9 • — 
> • AX 4 8 2" ^ttv;U^yi/^-9"6 7 8 

©A^A^sfi^n^). vji^TV^+i-e 7 8«^pj 
x^a • ^D-y^(D*-y--f z)izt\z. -^jv^yu^^ 

m^JA*X6 8 2 5S4LT-1$A*777 6 8 0 
Sn-SZlt^BJtgtf -5. -^777 6 8 Ott06 
(b) iC^-f-PtA-yXy 5 5 2 ' tl&SWCEICUS? 
X^ • -try -^777 6 8 0^6 

ICftiiSSfBSTO^-^X^ •f-i'l5-|A'777 6 
8 0*5I*loT, x— ^ • A'X 6 8 6 *m&\sXft 
l/ht,Sl/yX^ • 7 7-fJHBfll6 8 4t, tb*^-^ 
• A*X6 9 0$rS*LTm^v;U5 1 7 , Ui'-y-6 8 8-\M 
4Ct«»T#*. W7"l/^U-6 8 8lt x-^-A 
X6 9 2$:iSiLT, 7 4 Mm 6 8 4* 

*. VJ^yU-i7it6 8 8«*i^5fliiTCDl^^X^ • 
x-^ffii&ji^LT, f-^-/U6 9 6SifitTA 
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ax • b 6 9 4^m#f\zfcm.?z>mz$:?z>. 

;H/U-az-yH6 9 4(l f-^-/U6 7 2, V 

6 6 ^6©HS*f-^ • 6 9 8 . a 

— h* • • AX 6 7 6 Si&Xfm&l-- y b • 5*—* 
• iJ^->-A'X4 8 2" <7>AWAXjt£figB#£i&Ei3L 

T, <4«£fr-£^-— v b6 7 0^e>#^^>nfefi|]ffi^-^ 
7>KfitfcSm-r^. AW AX • izy K6 9 4te*Si 

L-T, /H/U • =L—y b - Hi* AX 7 0 0, j?ib/h$c 

■r-^-/U7 0 2, *5«fctfg&x-^«l£&5 8 0<D 

• n 6 3 4[zmm2t\fzim'm&wi 

X • ;U6 3 6±\Ztii±lTZ>£?izm<. 

[0160] Mft/MUUP— * • rL- h 7 0 4 IS, A 
-f /IX ■ a." y KUiTJA'X 7 0 0 tg&^r-^i&gSAW 
MX • AX 6 2 8 t-^-n^n^^flga.- h 7 1 2 , 7 
14. 7 1 6(3^^nfc«^OL-^ hA#AX7 0 
6, 7 0 8. 7 1 0 t<DrHX'fflV$\Z ; T—?1&96&miRX 

[0 1 6 1 ] 7-*c7-2?->r 1 0 QOmmm&m^&Z 20 
AA/U7 0 6, 7 0 8. 7 1 0 cog-* ttgjSS 3 <H£T 

©i/y^^ ■ ^-^7> h • "f-^m^mm^-y b 7 1 

2. 7 14. 7 1 6(D&^?'\|HlB#lCgia|-r'5^<h^pItg 
Cn^ffliia^7h7 12, 7 14, 7 16 

<Dmtvwzmt&3-—y b • • u^->-/u4 

8 2" KSg-g-^n. ^-^SrU-ixX^ • 7 7-fMA'7 

7 8^gl"r<fc5lC&oT(^-5. gE&^— 

hm^A*x6 5 o^mm^.-y b ■ =f 

. \)*?-y . ;U4 8 2" I'&i^TS/i&KtSttS 
iifenltgTS)?). ^B^©^-^^^^^ 1 0 OlCcfc 30 
n«, v;U#7'l/^-lf«^^.--y h 7 1 2 £ftW}>\s%.& 
ALU 7 1 4©««63.-^ hffi^A'XSr^SO^C^-x- 
?M&mm3--v b • A'X6 5 2^jSSLTS3gC^-j5' 
1^5 0 0<DW.m3-~V b • =T-9 • yi?-> ■ AX 4 

8 2' \z&wttz>z.ttfoim-?$>z>. 
[0162] 4) vi>7s*> • f-5>m&<Dmn 

c©x-^^ss7 2 oi$M*&}\z2mm<Dfi><fr<Dm?TZ 
D-x-b-rztctbizmmznz. mm^^-^-y^^ 

h**«, ALusiia-y i -D-cmit.nw> i &tk : T 

-$>Mi&$:mW-?Z>ZtlZJ:-3Tit&2flZ>o Z.CDIZ& 
\t. ALUmm3.-V H642, 644. 714. 71 

6(D\,*-rnfriz£zmw-iz£.-oTiftin. ^©^hcd^ 

— y h7 2 2^i£t>tl£. u©az7h7 2 2li ftlffl 
fS^$rfB>£Lfc^<&Exn-h' • b 4 9 O^t. 
§W5tALUMar7h6 4 2, 6 4 4. 7 1 so 



4, 7 1 6©ti!;*j£giRU if <fctf-t*D • My b& 

ss^u :/-;i4t&*s*{ii£fflaj-r3. hi^ax7 2 3 

&mhX)&miM<D&?k*\1]-?)V3-7)/>;V7 26 t 
AW AX -az7h7 4 2-^R#t;:&i*-t5-<h#T# 

5. 8ftftJ:^ft/h»A-r-^etttBli;«t5C. A* 

-f/uazy h 7 4 2\zw.m<D-?)v?-zn<'WMmL l 

THiSn, AW AX • h 7 4 2 WA^WTSIS 

3„ AW AX • O.--^ h 7 4 2©ft!l©A*«^'-;UiSfif 
*§*U^-> • X— ^ ' A'X 7 2 4 h=r—9 • AX 7 4 
4±©2^)©^-;P • :f<7> h'^/koTI^S. AW 
AX • 3.~y b 7 4 2«ftil5 2r)STCD|HlB#tC||ff t t J © 

• a'x 7 4 8 i,x-7-)imn-mm3-=-y b 7 4 6 

^gii-r^^i^T*^^. AW AX - 3.=Lyb7 

4 6«ftii5 2ffl^-e©->>y^ • k'y h • ?— )V • 
7>F-f7h (CF0, CF1) *SfJW7D-ijs£m»J 

W5"f>7 5o. 7 5 2*mfbLxfflm\zifz.m-rz>z\t 

[0 16 3] ^-^asut^-^iisisoaotf^tt. its 
^l;u 723 ty— ;hs*ax 724 ±(cMaisnfc 

■5A*7JVf^l/?1t7 2 6^t^2>. C©;U7 

2 4t4«i<S2fl*-C©^— ;HS*ty ^H^i:^? 
^1/^7*7 2 6^te2!-r*it*«-C**. $6tC. 
2fl*T?OW:«*S*ey h«rAX7 2 3S:lfiLTV^ 
y~--7°V>?*r7 2 6^St5ui:d5T?t?.. vj^yu 

^-y-7 2 6iz-?)i? L 7 r u$-y-<D*.i]mzmntzG:M<0 2 

ny-7 7 7 2 8^gifr-5C<h^T^«>. -RfAy7r 
7 2 8tt2-3CDSg^^W«C-5^<J:S:^lttf. E6 
(b) l:SLfc-BSA'7 77 7 5 2' tl^SMlC|SlbT 
SKDHMll -«?A'777 7 2 8rtO&l/y 
X5» • X> h 'J^-»^;U • t*>y h^e>^C^>^<i:T* 
4. l2©fflSjStt8IOftaf^7n7 KCDS^tC 

— =)Oi/> ! Xi5'Actt^|gtt&nTu^)c:tT ! $>^). 

[0 16 4] -^777 7 2 8 4 IS X<D&t> 

CDV-X • l/^X^^CDT^-feX^^gt-r-S 2<S(0^ 

t\Z*s<7> b ■ A'X 7 3 6±ICMtilL, 

It 7 3 8^*-5^tty-;P • ^-^7>K • r-?/U 7 

3 4 £*£iiL.T:/— ;U • Wv'X^ • 7 7l)ltiZP\7 3 2 

SS?1J7 3 2«. H9C»aWK*T«k3t:, 1<@©3 2 

ify htix-^ • u-y^mo, HM\zm^ittzmm 
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77 7 2 8 A^CD^-^T^IEU xXtA-Jd.^ 

7 3 2^e>^^oT|±5^A*7. 7 4 0 -kldiiffi"^ £ t 
v;U^yu-i7it7 3 8B/U7 3 6, 7 4 0 

[0 16 5] -/-)imWmi&3--y b 7 4 6tt2ii0V 

SI I I 



64 

^7>KiIEUl 0 4^i££tl-5<£IccDlJ]<I:*^> 
'<?>\ i <Ditm<D2-DT$>2>. Si I ItSlVte. * 

mwv>7-*7-??v i o o©$fii^i60ijtci5^siia 

l 0 0cD»3illJgMtc43^-5it«y-;Pi«»^^-r 
fc<DT»^>. si i i -vi^sn-ci^fiHf&frn- 
f tmm^i- Ftt#j&-r -s^cD-ty* > f s*lt^ 

[0 16 6] 

























r s 1 \$r s 2 £0*: 




> 


0 0 0 0 


rsUirs 2ct D^c^i 




>= 


0 0 0 1 


rsllirs2J;i9/h 




< 


0 0 10 


rslllrs2«t0 




<= 


0 0 11 


rslttrs2ifL<i4^ 




0 10 0 


r s 1 \tr s 2 t^Lt^ 






0 10 1 








0 110 








1111 



* r s = UzsTs? • y— X 



I V 



r s liir s 
r s 1 r s 
r s lUr s 
r s 1 r s 
r s Hirs 
rslUrs 

MMft* r s 
MMfrs r s 



2J:D* 
2 i 0 /h 

2 

rslttrs2i^ 
lttrs 2 ±0**^1^ 
r s 1 tt r s 2 J: 0 /h 
lttrs 2*0^1^' 
r s Iter s 2 



> 

> = 
< 

< = 
? 

?> 
?> = 
?< 
?< = 
? = 



0 0 0 0 
0 0 0 1 
0 0 10 
0 0 11 
0 10 0 
0 10 1 
10 0 0 
10 0 1 
10 10 
10 11 
110 0 
110 1 
1110-1111 
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PUI *J 


— F 


U 


Zero 


0 0 0 0 


DS l&DS Z 


AND 

iV IN 1-/ 


0 0 0 1 


DS 1 &~D S <s 


A NN 2 


0 0 10 


b s 1 


h «: 1 
U o J. 


0 0 11 


— bs l&b s 2 


A MM 1 

/A. IN IN 1 


0 10 0 


b s 2 


h c 9 
U o £ 


0 10 1 


b s 1 " b s 2 


Y O t? 
AUK 


0 110 


b s 1 b s 2 


vJ K 


\J X X X 


— b s 1 &— b s 2 


IN vj K 


1 ft ft 0 


-bsl~bs2 


AJNUK 


1 ft ft 1 
X \J \J x 


-b s 2 


NOT 2 


10 10 


b s 1 - b s 2 


ORN 2 


10 11 


- b s 1 


NOT 1 


110 0 


- b s 1 b s 2 


ORN 1 


110 1 


-bsl -bs2 


NAND 


1110 


1 


ONE 


1111 



* b s = 7— )l • V — X • 
[0 16 7] B) D-H/Xh7«ia=?b 20 
m 1 3tta- F/X h7-i-7h7 6 OCD0iJ£^bfc 
fc£)-e&3„ x-^SSS5 8 0. 6 6 oicsiKic^sn 
XH5*5, D-h'/Xh7-3.--yh5 8 6, 6 6 2« 
—Dto&ma- hVXH7 • h 7 6 OilT^i 

b<^. ^n-t'n© ^-^MS§5 8 0, 6 6 
0*6©-f >^7x-X»47HI"7, -/U7 6 2i5«fctf 
D-HtXh7-f-?-^7 6 4 (6 0 0, 6 7 
6) . 7 6 6 (6 3 2. 7 0 2) ftgftLTV»«. 
[0 16 8] □-h'/^h7-a-yh7 6 0CioT 
iffl^n57h>Xll I FU 1 0 2i5£Z>*I EU 1 0 so 
4 <D3» 0 W^Tffiffl S n&fiiffl.7 Kl/^i 
fll7HI/XT*?.. I FU 1 0 2«&S7 FbXTEb 
f£b. CCU 1 0 6 tVMU 1 0 8IW©»lBElCttfiFL/T 
4jjS7FU* ©IC*tb, IEU10 4TBO 

— F/X F7 • 3.— y F 7 6 0 £$337 Hl/X • F 
T'Eft \Z Witt £ "ti * &Rrt<* * • H © KffctoMI t' ft * 
©tt, MWenftZnztzibiz, ftI7 FbX • 5 s - 
^iXh7 • ->a A*7 , y7't"-3<fc'5fc: 

*<frj&«fiF«E-r-5»^ *±tfCCU10 6*6n-H/ 
X h7 • a--y h 7 6 O'vWlliff^WT 1 — ^ • U^ — > *> 

x-*«*tt*«"3fc»"e**- 5 s 
— ^•R^ttSfittJfci&KO— F/X F7 • F 7 6 

0H^h7M)5 { I EU1 0 4K.£oTiI}&£*l&* 
T, X h 7**# Sftfcx-* * A* 7 7 ICBVVC* 
<„ P-F/XF7 -a-y F7 6 0lr«ko 

TAy^TtcB^tlitX F7 • f-?BD-H/^h7 
• P.--;/ F 7 6 0fc-"3£WMEf* * 
fT£n7t#i&$a*VO>fr^X F7ffr^n<5:|W|b$JS7 h* 
UX*#Brt"*o— K**tt. X H7^^HSS»-5i)fi 
Sn-SST^fxtfjiKS**. *©»J«T, XF7-X so 



_^£.p_ i^/x h7 - ^•—•7 F 7-6 0A»6CCU 1 0 

e^^atb. ccuf-i 7 ■ p-h • ^i/— >3>o 

[0 16 9] JMfctotCte. iI7Hl/XiWMUl 
0 8 4>5a-H/7h7 -7FbX • AX 7 6 2±tjH 
liiSn&o p-F • 7FU^«-*WKttn-F • 7F 
1/X • b^X* 7 6 8o-3 tCX h7Jn?>. X F7 ■ 7 
FbXttX F7 • 7 FbX • 7 7 0 3-0 K5y 

f^ns. P-F/X h7$iJ^-y F 7 7 4«<SH*fS 

b, P-F • 7FbX.h7.h7 • 7FbX£bv f X*7 
683-0. 7 7O3-0 tC7-y^T^^t5:iiS-r-5. a 
-HVXh7$iJP^L-^F7 7 411 P-F -7 FbX 
&7yffZ>1ttb<DfflWSB J %*:&m7'( >7 7 8 ±(CiH 
tUb. X F7 • 7 FbX£^y^T£fcs!>©$W{f^£ 
fM^-f>7 8 0±lCjMtB-f3. Xh7-x-^«Xh 
7 • • b>>X* • ±y F7 8 23-0 OiSiSWtcW 

fEt5XD7 FKX F7 • 7FUX*?y^-r*©tlPI 
miZ^y^ZnZo 4 x 4 x 3 2 h'-y htS7 FbXfttfc 
P.--;/ F 7 7 2lCte. P— F*5«fctfXF7 • 7 FbX • 
bvX? 7 6 83-0 . 7 7 03-0 tCAoTV^7FUX 
0&4tffflm\ZAt}Ztl2>. yXrA^P-^fflS* 
■y-f ? )im<D%±-? F U y * X • 7 F bXJttfc©^ 
ti» MWy-i >7 7 6 StlTD- F/X h7$<JP3-— 
•y h 7 7 4 !Cj;oT$iJPSn^. X F7 • 7 FbXfr- 
ife-r&d-F • 7 HbXCD#ffitl^SPy-->3 >«. 
mWy-i>7 7 6£j££bTD-F/Xh7$!H8i:i--;/ 
h 7 7 4^jg^tl-5. 

[0 17 0] a— F • 7 FbX^VMU 1 0 8A»5>#A 
ffi@4 , ©XF7^ft^«^H D-F-7FUX 
CCUP — F • t^U— >3 XD^JoilWIP^l'. A 
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X 7 6 2fr<bB.&lZ7 bUX • -tUP? 7 8 e^A-f A 
Lrt>U X b7 • f-^^ffig$nx^5*| 
p- F • 7 h* U*te<£fflRjfi&D- K • 7 H UX 
• 7-^^7 6 80-3 tc^-y^^n^o *h£-f5X b7 - 

7-?&ittf&m2n%tMwmn$:&mtem3.-y b 

5 0 0A^§«T5i, d-K/X h7$fjfflla.--y h 7 
7 4ttCCUx-^eii^^^^U. ©JP7-f>7 8 
4£i§LTCCU 1 0 6 'NC^^-feXCDft'^rr?. C 
CU10 6^UT-f (ready) £ilfc]-f<£> D — 
K/X hT^Jfflla-^ h 7 7 4«CCUftl7 KUX£ 
CCUPADDR7K1/X • A* X 7 8 8 ±lzmiii~tZ> <fc 
•5lC-tl/i7^ 7 8 6 :<D7Kl/Xtt7h'U 
7. • ;U7 9 O^riSB&LT^-r-SX h7 • Vi/X5> 7 
7 O3-0 ^6.Se»ns. 2*J£T-5X K7 • 7-* • Vi> 
X&7 8 23-0 A^CD^-^fSCCU^-^ -AX 7 9 

[0 17 1] D- H#^-^^%ff 3---y b 4 9 8 fr*> 
UiZnZt. D - K/X h7tt»a=y h 7 7 4BD- 
h* • 7K1/7, • vy=f~7 6 83-0 ©— O^StlfeD 

— k • 7 bux%5>y?-rz>z\t£Vfn]-rz>. m&izn 

fc#^©7 7f 7 6 80-3 tiK^^^-tr-v hfi©n- K 

4 9 8te«g + ©<^ttCD£3 2fft1Hl-;/ h<D<h*e.e>^ 
OtCD- Kfft<n£^LTt^-5 5 My h • ^ bfr&n 
-b/Xb7ffl®=L-yb7 7 4^&T. P>AU-^ 
7 7 2#-grT-5X b7 - 7 b' \sX&*l,T^U^m-£ 
te. a—b-7 b H VX • AX 7 9 4 L 

T-t 1/^7 ^ 7 8 6^2£bn, CCU PADDR7 K V 

x • ax 7 8 8±iz&tiznz>. 7 buxommz, p 

— b/X b7UW3-~y h774tCCU10 6 P B 1T^> 

0 £ D Sn^CCUIStkf^ ©JWi^lcft-pTfr t> 
n^>. IgfflDfl (ExIDtt) fco-H/Xh7W 
P.--> h 7 7 4iCj;oTVi»$nTCCU 1 0 6 fCtfl, 
TUi^n, CCU 1 0 6^Ex I Dfi^-g-trg^x-i' 

1 D<i«4 h'-y h • ^ b)lfrt>t£<0, Ma— bW&& 
mVTzttl'etKDa- b ' 7 bVX • 7-;f 7 6 8 0 -3 

&„ CCD I D{fi«. LTc^oT^^fT^-- h 4 9 8 

[0 17 2] Steffi" SgJfcP- K • x-^;W£fflpJli£T 
*5:t^CCUl 0 6^6D- b7Un^-- y 

b 7 7 4^ffi$D£tl<5£, D- K/X h 7$iJP^-^ y b * 



(35) 

* 7 7 4tt{4B£fc-tfa-.;/ hrt^-^SrSflU ^tt£ 
□ - H • x-^ • AX 7 6 4 ±\zmth?Z> Z\ £ £ffF pIT 
•5. &tt£t>-fcf-P-^-;/ h 7 9 8&P-K • "r—fttm 

[0173] ccu 1 0 6#>£7-* fimmznztm 

miZ. n-b/X b7Um^-~v b 7 7 4tt, CCU1 

0 6 Ex I D<i£g{rf3„ fdDa\ P-h*/Xh7 
$ij^n.-->- h 7 7 4 «d - K • 7?—5>tfn- b • =t—9 
• AX 7 6 4 ±tCi£{H£n& -5&Ji9{f^£ 

10 fTM^fTPn-;/ b4 9 8^219, Jbl:, ifcon— b$> 

[0174] o i Eumwm&vBm 

ntf. 05£#fl8LT, I EU$fJ^liiSiiSC0^-^l/— ->a 

z>. mi 4tc^L^^co^ff^-r s.>i/\t. *^bj)co 

[0175] @1 4C0^-f 5 7"nt7-y- • v- 

20 x^A • ^n->;7 • -y-^f ^;up 0 _ 6 co->-^r>x^^b 
100TB:, syp-tr^-y- • ^;u(i2ocoT-y-< ^ 

[0 17 6] yPt^t'U-'fi'il'OOttJl I FU 

1 0 2 tVMU 1 0 8imm7 bUX^^mt^^viZ 

Sbf^f-So z.<Dmm.7 K^xteccu 1 o e^ii^n, 

S*Snt^t7 hmffl + t 7xa 1 3 2 

I FU 1 0 2^M$n-5„ -?-C0$.t, IFU10 
2«7 ,| J7x7f • ^-r:^ h260iIFIFO264 
ft«4t***t9 hcoeSISr^SL, e&StlfcfSiHi- 
■fey MiSf I EU 1 0 4^ffOfc»»C*Sn<B. 

[0 17 7] 1) E-7r]— K • 3L—y b<DWWi 
Exp— F • =L-y (-4 9 0\,t±^-ty h^M^JtCS 

— H-T^„ Er3- h' • P^-^ h4 9 0«$TjS7— ^7 
^ftlOOTH A'X 1 2 4£i&E&LTgtt3X-p7c-r 
40 ^TC0W^)^&itfe?iJICitS7 r P-H-r-5)^^«Afe 

ws?uffi-&-t*.a^(r«o*< p vy • zfu y $ t Lxmm 

7— =^7^^-V 1 0 OJCt-pTig^^n-2) 
#^-rysiJtC, l/^X^g#43j;^S 
&«iBOtt«4:i:t>K*V I K^StlTli*. 
[0 17 8] 

iV I 



\y fx $ m&m mm/wmmmm^- b 
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70 



7D- 



#»l^X^I!j 



7- 



Jn». SIT, ->7 K-t©ffii©»£ 

PSR©*t7 h 

V— 7. • UvX? 1 

V-X • l/i>X^2*fc«En(i^»ffi 

l/yXi't'V hA/BSlR 

3&5fcUvX* 

V*J7s9 - -fey hA/BSJ? 

D-F*&«*h7©ffj£, EPfiS. ^-Xi 
8P«, SfcB'<-Xt*7t7hOfffl 

v-x/afefcUv'x* 

/<-X • Ui^X* 

-Or?** • U^X^SfctegPfflnfcgcffi 
Uv?X? • -fcy HA/BIS? 

^— X • l"yX^ 

l/^X;* • ir-y hA/BM 
t^l'-i'g^tla-H : 

#&l^X^ • 7 b'UX^SiJ^V-X/ifcSfcUv 5 
X* 

l/v 5 ^^ • -t-y hA/BM 

»»/h»jft*»6«*^flD*aii^f 7"©m^ 
y— x/afesti^x* 

U-v^T.^ • -t-y hA/BS#? 
7-;Hi9&=!-h* : AND, OR££©»j£ 

V— X • l/v'XrS' 1 
V — X • Uv'X:* 2 

■ -fe«y hA/Bl« 
7D->-^Jg£^ : ypy-yt • ^-XlS*> 

<o(D7 h'l/X • JfX-fey h<Djt5£ 
:*^l/-->3 > : <i£:/D->— • ;U— 5^>^n. 

ST 

7d : 7 H 1/Xfl<7)^5£ 



[0 17 9] Ef3-h , -az7h4 9 0imt7h 



50 
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je55£T»7K$n, b)V<D\zy b^tzit^^y ^ - 

<BC7)^^ hJUaifflH^'f >5 0 2 It+t 'J — • 

5^x^*4 9 2"Mt£n5. ~©i|§£. HUtett 
^Sfft^XPiryl^^^-KcD+r'J- • tfy h 

ttiiazy hSttS/Ttfc»&l:»fP7'f>5 1 0£ 
igB&LT2ie>n^o 8<B<&^£ h;^tffP7^ >5 0 6 

[0 18 0] 2) 'J- • • =L—y h<Dmm 

HffUHEi-y h 4 9 4 tStWtift^T*. 'J - • 
7x.yj3 • ^--'7 h4 9 2mrm7—*y->7 3-\ 1 0 0 

2(Cct^^^l — ->a > ©ft* Oil I, ft^s^D 

■5*^coviT8ii<o^-r^T^#*$ns. :n«> 

h4 9 2(i U- • 7 5ffcWr ^9bn^<D^n 

[0181] 'J - • ^x y * • n." -7 h 4 

9 2te8i®©«@4'ift < n-© : &*l;:o<^T^ U— • b*-7 

SeLTUfc^lfr^tOHTte, +-v U— • =5-3L-jfl • zl 
— y h4 9 2tt^n^^A^X HJ— A©^-?** 

Sf&^KttirrsattOft'fr'b, 'J — • t'yh^f 

m?$>2>. set. *t | j-'h , 7h^i-y--fi 

• h 4 9 2 lC«fcoT*6JSSft-r^-5©T, £ 

i>7>5>&? U 7T SfcttT J: t> £ t 6 . JitfttTglfT 
tt&V*. ^-V'J- • ^x<>A • ZLZZy b 4 9 2#*fi#L 



(37) 

72 

<D<p-emmz°&m2ntzfii$nzttfo-?z>*T u - • e«> 

MaXp^y+rftftUvT^tf)^ U— • \zy b • P-7" 

-->3>^e2ian^. 

[0182] 3) x-^fe#M^^x-^* • 3.~y b<D 

mm 

"T—f&M^&J-^Vh • ZL-y h4 9 4HEf3 - h* 

• ZT-ZZy h4 9 0^£$W7-f >5 0 6i&gSLT8I 

#S8« 3 2 <H© U- S>X ^ £ -« K 1 O £ ^giJ-T -3 © tig 
.0 Lt5t'7hit "A" "B" Sfc«X-;U- Ixi^X^ 

2 \z'y httlCt^TS^ntl^. Sft/hR^l/^X^ 

• -fey bit "B" • -t>7 htfel#«n-5. &ffr 

3 OSTffl l/y^^#!7^ -)V H^I t 
2-DOy-X - UyX^-7-f-;PKtl7 

[0 18 3] f-^t!(i?li3 1 i7*4 9 4t>»3i7 — 
+ 1 0 0 \ZH^X^tz^>m^a^yi; (p 

ure combinatorial logic) 1? 
mm^tlTl^^ rtlttXP^^A^^T. h U-Art 

ic^ic^n-s^rov-T; • iszsxzmmtmzi&jizm 
izwfrntz&<fr<Dftft\/i;x$mM£<Dm<D&wm&$: 
mmzmm-?z>£.o\zm<ferz>. \zy bwm\t. E<r>^ 
30 ^tim<Dft^iz&m-?z>fr$:mm-?z>tzt,fx-tt.<. 

— ^fti?ilfi7A4 9 4(Cj;oTf^en-5„ ^^'J 
-cl/y^^ • ^-^Wfe^P^tt. l27"Ptyt- 
1M ^;KOBBi6ieafc*iJ»iJ$ti*. 
[0 18 4] 4) UvX^^P.--^ hcDi¥«ffl 

uyx^s^i-y F49 ensffioffistfw^-r^ 

TCOUv'X^^© I 0^705 0 6i&iftbT 
U^^tt?¥M«feW*7-f >5 0 8£ig*bTS^IX 
•5. 81H»Xk/> h U yZXhUfflty-i > 

40 5 4 25rI*LT§W?>. cnf.©Il/^>Mt§g 

<Dm±y bw-vzofii^timfiznrzfr (zzt 

7h4 9 6«$fJ^l{f^©8XL-^>NgB?iJ£$!lP57> 
5 1 2^1ft lT^ffaZ7 h4 9 8^15. Z\<D 

&o\z\.Tmt>ntzuwmmt, st^ hcf-^tt# 
^ E(D^<Dnm^m\ztir>tz^\z-o 

^Tl/vX^eSc«n-^ K4 9 6*tfrofcW»r*RttU 
T^S. VV7s9^Z\ZZy h4 9 6 te&'t7(DtzSb iZ |H) 
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[0 18 5] l^-777&€:i^y h4 9 6 teA*7 5 1 8 

^m^x^^Ts^ • 7T-r;HB?iJ4 7 2^i§£>nfcf&i 

7«. ^-TSx-^ilSiS^-mf/Xy 77 6 12.68 
0. 7 2 8l:I^nTV^fe©il/TIlR$n5. flBtf 

-7«U-777 • 7 7-01-6 1 4. 6 8 4, 7 3 2 tC7 
hT^nTVK. V— 7. • kyX^ClJ?!! 1/777 

7-7 • l/^^B#JE:t5-»rt';77 
6 1 2. 6 8 0. 7 2 8*»6»*i*n*. BUffi©*^** 

1 4. 6 8 4. 7 3 2 Cl/^^^lKtinS. 

Vi?7.5>&.%i3-~v H4 9 6ttJB^THfTSn-5 
U777 • 77-f;P - U--777©#fl8 

[0 18 6] 7-^7^ 1 0 OlCitttf. — Rf/ty 
7 7 6 1 2, 680. 7 2 8SjtfM51/yX^-77 

fi<7)*£Sffr^CD&*K#bTl:PW?g$fc^-77^ • 7P 
y brt>*/8;S£*lT^£o -5-<D*g*, -B#Ay7 7955tU 
777#8f J .©M&«- • -fey M*3©*fJST 

n&. LfeAbT, -^7 7 7 • P77 7l*3©;£5te7 
P-y H2l-'77 7& ; &^-— ^ h 4 9 6 KioT^EtCffl 

[0187] 5) homm 

l/y75-ei!«i-7 h 4 9 6 COtB^iE^a— h* • :x~ 
,^4 9 OlCt-pT^SU^nfc^^^^S^tr*-^^ 
TfflWr*. **SSfT^.— v h 4 9 8 tlMfl7'f > 5 1 
4*«abT«^f*nfc*«Ei^y h4 7 8 0 -n 

fta--y h4 9 8»456fT - r'<#«ffl"I*itt*'fr-fey b * 
a- y h 4 9 8 «3KfiE#^S:3lfT^©«ltgaL- <y h 4 9 

8o- n *«««?r«'p»*:it*^*'r». u-77^esc* 

h4 9 6^fBfrT'**iS»***J»J"t4R0>ai££ 
ft/McT f*H?£!fT h4 9 8tt*ffl©ta 



74 

a v Til £ nT 1/ . 
[0 18 8] 5BfT , r'<** , fr**IW"*"*t. 
^a-^/ f>4 9 6«l^-77^ • 7 7'f;K®7?t7.S; 
BB&U C0377-t7«^3 7'P-ty-y- • tM 7^P2 

*tH»fi-r-5t.'HI»*«ff3.= y M98B TExecu 

te oj -n^t^o\z i-z>^tc\t2-^si±(Dmm=L- 

7 • 7 7-r>H'ffi* ?, J4 7 2 A^ji^nT^^iV— 7 • x— 

[0 18 9] tt^jiLT. T-trfft 10 0T1 
m2ti2>jzW>ft<Dfiif!l*l T'at-yt)- • -tr-f 7;UT^tB 
OL->7 hSrSLTifTSn-S. b^L. 

[Execute 1 J T^f J: 5 IC. f^MCttlSnfc 

tt5. Execute 0#^Executel* 

0ijx.«^-n-€-*nA l u t 

y htC#lfT$-&-5>vlt^T'#^. ALUlian-7 M3 
m 1 4 IC^TJ: 5 IC 1 7"nt7t • 1M 7>»H^Ttti73 
20 ^— 7£f££U C!CD|U7JT : -^tt7-y^bTi3<7ctt 

(D&tofrfk&tirft'&thTZ.tlfi-Vi**. L*>L. «*D© 

tin.-? hT'©®a^^7-r^fc*tc«, 37p-fe-^it 
• tM 7 ju^s 

30 [o l 9 0] &7p-tvir • tM ?)l<D?%\z. Gi'SiWfT 

=L~y h4 9 8©«^gtti^l0jM^n^. ^fiE 
C3««tO#*ty htD^tHt^^-^-y h4 7 8 0 - n 

oitv hoffifflBititt&tt&T'p-fey-y- • -y--f 

y—^/y^-^ 1 o 0 ti:7P-fe<;/1f- • -y--f 7^^i(t« 

•y77^e.#t>n?)^; J P^llff^^?a:«i 
7*Dt7H- • tM^SfcO 1. 5ift;^L2. 01T 
<&-5><> 

40 [o 1 9 1 ] ^mr^-v h4 9 8 omm-vmmzn; 

I EU 1 0 4*^7 U 7"f Z<D&otl 

mmt> nwimm^-izm^vr. mm^--y h 4 7 
80-n o^i"n*>63&». *^>v^««sjk«s&^*x3 

— H Ufc<h^(CE-7n- F • ZL- -y h 4 9 O^e^SCfiJ 

-f 7 3 4 O^iSftLT. IEU10 4^tiiSnfcOl; 
so Cv^LT. e^*ilt)5**S. h777"WItLi 
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&<$;Wfr3--y h4 9 8\tm& I EU 1 0 4tffig 

Htt^ft?f3.— y b4 9 8teUffly-i >3 4 0 * 
B"T4. ®.%:<Dl&mtzZ>mi¥PVl-^>\Z&^T >o 

"IHtt*l»lh-r«fc*i>K* , ftf6fT3.-y H4 9 8B. P 

d->— v'^^^ero'J^— >, h^^y^ecou^— 20 
♦*«ff3.=y h 4 9 8j,tpmmmm^^ i 

EU'J^- >frJ^5f>3 5 O^iSLT IFU102 
^i£3„ 1 2 ©S-fe***"*-* 

yDy-yt#^OffiI«ll;#SLT^t I F PCSfT 

[0 19 3] 6) ^jum^--y h(Dmm 

$ZTfflW3-=-v h 5 4 0««tgOL-.^ h4 7 8 0 - n £^ 
ffiT-^+fl'ft 1 0 0TH g7tt»a=-; h 5 4 so 

&^bfc^T^i7 h;U$r^fgrL- y M 7 8 0 - n t-«k-& 
i?Xf&£,3-—y b 4 9 6, A*-f/1XfW»a.- y h 5 2 

o &&ztmmmw3--v b 5 0 o^ii-s. cnt;:<fct>. 

^^56ffrL- -y h4 9 8\$\s~J7.5>?k&=L-y h4 9 6 
Til? 5. /H/UKfflary h 5 2 Ote, h 40 

*^ttJ7j$n7tx— z&n-inx • =L~y b4 i 4&m 

iz, mmmw^-y b 5 0 0 izmm^-y b 4 7 8 0 - n 

A^l/yT,^ • 7 7-r;Uffi^J4 7 2^x-^^teiiT^ 

[0 19 4] 7) iifclWHUL-y h©f¥8H 
5ETfflW3.-y b 5 4 OfrZmzntzifr^T^y- 

ii»W»3.= y K5 0 0liEf3-F • =i-y 

h49 o*»6tu*snfcst)*t>^-t«y h^-^-r 

4. *^ h'J-A«j^Otf©#*^t:^7fW»ar:y so 



7<y 

h 5 4 0K«koT^7©Rl (V-jr) rtWT^i-l-Si:, 
3g>gft«JL:i-y h 5 0 Ott, *d^7-f >5 3 4_h^iHai 

z> z. t *»*r*. 1 o*^«^g|gc©#^(Biii$^5iis 

3n§i, PC I n c/s i z eMff{14f;WMff 7^ 
>3 4 4JilcMtB3n^. S^P-fe-y-tr • 1M ^zTi 
»C*iS4{@*T©#^$:jiiB-r^i<h^pI^T*^. 4j» 
^r-fe-y h±mmm2tLZ>£. I F I FOSUKQfMfftt 

n^mmy-i>3 4 2±{zmm^nx 1 f 1 F02 6 4 
[0195] 8) mmyo-um=L-yb<Dmm 

W7D-fi|»a->> h 5 2 8«, Sl&©«g'Plfo<fHl 

I FU1 0 2tC&A-f-^A5cfc5(;:i!jfrr-5„ (Mtt 
7D- $)JffllJ.--v h 5 2 8liEf3-H • ^.— y h4 9 

oicck-sswian^n- • :77>^*4*©»*m«£ihw7 

^©-fe-yhte, W«7-f >5 3 6£ii£Ei3LT^-^&?¥ 
Hfii^iy* • ^L--y h4 9 4*>e,Sp7D-aflaz 
•y h 5 2 8^M£>tl-5©T% fgffl 7 P — f&lffn.- •;/ h 5 
2 8«^^>^^©*S*^flc??M#JC}6)^$tlT^-5 

i^T^^o ky^^5i[«a-»/ h4 9 6i^/U5 1 

»^-7h5 2 8(Cj;oTtzi'Sn, ^^>^^^ 

[0 1 9.6] IMW^D-A-frO^fftraRrfc, /t-f/U 
•ar7M7 4ll WH7D-1 tiWW7n— 2©W 
i7-f>7 5 0, 7 5 2*»6tt*W»7-f>5 3 0 

s^mz&oizm^-znz. mmz, mnyu—mwz. 

— y h 5 2 8tt&**t8 k'-y h©2ffl©^^ h;US:»J« 
7-f>3 4 8$rigSbT, I FU 1 0 2^.a^UTiH 

5IID7-/3 >K«*»tlfc***««PftSnfc*»5*» 

a. ifST-^T 1 ^^^ 1 o o-cit mwyu-wmn. 

- y b 5 2 8 y h 5 2 8 ^©A7J$)JP{f 

[0197] 9) n-i nTsUn^-y bourn 
**»ff3.= s» K4 9 8I1 ;H/U$!»a-'; h 5 2 
0 tl^^lCtaiSLT, UJ?**-- 7 7"f;PE5»J4 7 2 £ 
ttMBa-y h4 7 8o- n ra©x-^©;P-^>^ 

mm *®'®-tz>» /unxmw=L-y b 5 2 0 a® 1 
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4lC^-r*^^-->3 ><Dl>i?X9 ■ 77-1)1 • 77-fe 

7. m^*=tt^x hr • 7x-x<bw«LT»jfrr3. 
h 5 2 o«^^^fT©m^7x-x©ra<cs#^ 

g;nTt»S& I PK:*<&l'S>*i' • 7r-f;UBB?iJ4 7 2 1*3 
<DU%Vi>^^7 iJ^^ymv-i >5 2 2£iiL-T 
ig^f -s^t^T^-s. /Vf/^SWa-y 

F5 2 OttM /tXLT^tla-y hlEfli/^X4 8 0 
igfct^tr. flMki-y hdi*/U4 8 2±tCi£Ui£n 

F5 2 OCSfilWHtt. MfP5-f>5 4 2*ilT* 
^fgfr:i— y F 4 9 8 (CtoTff t»n-5. 
[0 19 8] IV. fii>iy|(|pa=?h 
VMU 10 80-f >y-7x-73£igtt0 1 5 d^StXT 

VMU 1 0 8 Kt^tCVMUfcffiDv'yy • 
h8 0 0trt§7KW (content addre 
ssable) ^t'J (CAM) 8 0 2 e>#£j5i!<;£nT 
US. VMU 1 0 8 fl)HRfi98MBttB 1 6 C^D 7 f 8 

^-7 ID (sID (31:28]). (g«^-v#^ 
(VADDR (27 : 14) ) . ^— i? • :*7-fey F 
(P ADD R (13:4)). *5<£tfE;fc I D (r I D 
(3:0) ) lC#ffl£nT^5. ftI7KI/XS4sJT 
SfefeWT^'UXATtt, 7^—7 I D5:ftffl bT, 
7^—7 • 7— -7)18 4 2rtCD 1 6<BCDU>>7y-;^e> 1 
O SrStR-r T 1^-5. ii#?Ufc7^— X • V 
i/7y"CD|^£{£^-v#^<t£&^fc1*T^ t— 
:7VH5s§lA*y 7x (TLB) 8 4 4^7^tXt?>i:t 
0D7 FI/XiLTftfflSn^. 3 4t'^h-7Hl/Xa 
rttTHW-^^ifSrU A777 8 4 4^CM 

v>7 ^1^17 F 1/7, 8 4 6 (D±.{± 1 8 fcfy HtLT 

^-v 5 • Ftg# i D\mm7 hp 

78 4 6©T&1 4 k'y F£LTf#e>*l&. 
[0 1 9 9] ^^C-at5tifl)* , f- 
7&44\ZfLOfr*>tl\,*}i. VMU^-iM*jI»£n 
-5. MAUI 1 2\Z&&t*tlT^2>7G± y * 

->a • 7;^'JXA8 4 8£&ffiL£VMUK>§Fyy 

5^-^;i/8 5 0B7-*f^ft 1 0 OIIct^)TSffi<£ 
fljcfW^TCD^U • ^— v*©X> F 'J ife'&AyTl'* 
Ar>a • T;U3'U7*A8 4 8tt£ft©ffitt8"<— 5? 

F ij SrWgiJf S. ^nSO^-y • 7—-7~)l • I > MJ 
IJMAU 1 1 2^6^^ • -fey F "A" Oh777' 

^CioTr-^i^l^y ^7 8 4 4^it$ns. 



(40) 

gClL-fc^te I EU 1 0 4 iCctoTWUfTSn-S. <S 
S.7 F U7fr <=>#US7 F l/7^tf>£&$fm0W£3l# 

[0 2 0 0] VMUSfflP5>y 7 8 OOtJl FU1 0 2 
:}3«fctf I EU 1 0 4 t©fa7ih -Y 7x-7. 

-a. mmmmtftm^-i >8 2 2&ssl-t, ieui 

0 4^^. VMUl 0 8^7H1/Xfl«)fc*l:f 

ffloi^-efe^cii^iia-rs. vmu 

1 0 8\f%lZ I FU 1 0 2©^&M#£§ttf=W3*PHI 
10 Vtmz&Z. I FU 1 0 2&£tfl EU 1 0 4«*IC. 

mW7-i>3 2 8 43J;^8 0 4€riS* LTS*S:*l^-r 
5ui*?Tf5. fflT-^ff^t 1 0 OTH I F 
Ulig5tLTVMU 1 0 8*7^tXt5^iS«Tf 
-5. t'v- (ttffl*) ^7-f>8 2 0ttl 

•Otztftfil EU 1 0 4tCtli73^n-5. 

[0 2 0 1 ] IFU102i3<t^IEU104tt*l:X 
^-7 I Dt&m^— >=S^7^-;UFS:^n^n$iJffll 
y-f >3 2 64ockLN*8 0 8 &ig*UT, VMUSffiO;/ 
7 7 8 0 0 -\i*^>- a6CIEU10 4UK*fSilP 
20 (f^i&$ij^i(i^8 0 6-trltl^-r-5<. ^o$iJpfI^fi. # 
Ba^nfcfiffl^^Uro^^U • 7 7-fe7&iSJ?ltt£^5e 
•TSTcfelC. -?-07Hl/XS;P-H • t^l/—>3>IC 
&ffl-r^#rt\ 7 F7 • t'^l'— >3 >l:ffiffl1"'<t* 1 
^i^BtCJ^UT^SLTt^. <K3S7 Fl/7(D7^-7 
I D tlRS^-y • 7 -< —)V F (3. CAMa"7h8 0 
2lCjg$nT. *|&©Xlfc»ffrWT:bft*. ^-v 5 • * 
7-fey FtEx I D7^-;H>*tt**»»C I EU 1 0 4 

A^ajgcccu i o 6^m<bnz>. m^-yts* 

I D7-C Ffci, 7Hl/7-7'f>8 3 6?:lfiLT 
30 CAMP-X-7 F 8 0 2^ji^n«.„ nv 7 

m7ay-f >8 3 0 Sr*lEi3LTVMU$i]ffllns;y7 • n.- 
7 h 8 0 0 ICffl&Sns. ^d^Sm© 1 8 t:y FScd^i 

17 fu-7«7 ^uxm^^-i >8 2 4±lCffi7j£n 

[0 2 0 2] VMUS5SDy77 • y F 8 0 0 te, 
5-(>8 3 0^e,t7 F*J:^ftHIHJ*ftdll«^«:S»t 

-f>3 3 4. 3 3 2±lCffi7rf3. |gg/t'J^- 
40 attt, x-7'Jl'i?lA , 777 8 4 4^<D^-y • r- 
•7;n Di-g:b7S^ofc^<»:^J;i!*-r-5o -£-©ft&CQ^ 

[0 2 0 3] MI:CAMaz:7 F8 0 2^(Dt : -^ • 

r--y)immu^x^m^m^^ ieuio4^ 

U-S^^SS?. U-feyF, D-F*iJ;^7U7$iJPft# 
« I EU 1 0 AfribUm?^ >8 1 0, 8 12. 8 1 
4. 8 16, 8 1 8 £&4l,Tfcn?j£nS. CAMaz 
y F • U^7^tC#<^<^x-^«. »ft7KI/X-T 
so • /N*7 3 5 4 ^ttfit^nfc7 F 1/7 • A*7 8 0 8$: 
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IfiL-TI EU1 0 4^^VUVMWoi>y^ ' V 

h 8 o oKctoTSft^ns. z.<D5 1 -5>mmwL'fc. 

mf%tmm\znx 8 3 6 Sr&lllLXCAMa- y h 8 0 
2-sfeM$nS. CAM2-7 h 8 0 2ftO 

X, 7— ^-r^^-V 1 0 0(Di!iW^-^U— ->3>C0^IC 

[0 2 0 4] V. *r*yzs3.mm-—yb 
CCU 1 0 6 (Df—P ■ -1 >?7x.—XlZttTZ>fflW 

\t. m i 7 cssnt^s. c: ifuio2 

$6t»31WIC»Jfl©-f >^7x — XA«CCU 1 
0 6ICffl«$n, ^^-i^— ^teit©fcfelCMCU 1 1 

5>^>3 2 4±lCHim$n«)#lS^-v ! • 7 
H L-X • =?<i >8 2 4±tcMm$n^VMU^M^--^ 
■7KI/X, *il)!»Ji7'f>2 9 4, 2 9 6±$:SiJ* 20 

I/U 1 1 4it^±y I FU 1 O 2 iM^JIC 

&zfmm%iwmmtfflW7'f > 2 9 8 , 300, 302 
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[Claims] 
[Claim 1] 

A super scalar microprocessor in which a set of instructions including plural instructions is 
fetched from an instruction store, interpreted, and executed, wherein it comprises- 

a data store means for storing data in plural registers that can be identified by a register 
reference instruction in the set of instructions, the plural registers including a 
predetermined register and a temporary register; 

an acquisition means for acquiring a predetermined set of instructions to be executed 
including a register reference instruction; and 

an execution means coupled to the acquisition means for executing the predetermined set 
of instructions out of sequence, comprising a means coupled to the store means for 
selecting the temporary register, wherein the predetermined register is selected so that the 
instructions are sequentially executed to provide the register reference for storing data. 

[Claim 2] 

The super scalar microprocessor according to Claim 1 characterized by the fact that the 
execution means further comprises a determination means for determining whether or not 
all the instructions in the predetermined set of instruction prior to the instruction are 
executed and a means responsive to the determination means and coupled to the store 
means for transferring data stored in the temporary register to the predetermined register. 



